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MOLECULAR WEIGHT ANALYSIS IN 
CENTRIFUGAL FIELDS’ 


By Professor THE SVEDBERG 
UNIVERSITY OF UPSALA, SWEDEN 


From the point of view of statistical mechanics 
there is no difference qualitatively between a molecule 
of, Say, cane-sugar “dissolved” and a clay particle 
“suspended” in a liquid. They both possess the same 
kinetic energy and exert the same osmotic pressure on 
4 semipermeable membrane. This so-called molecular- 
Kinetie theory has been amply corroborated by the 
experimental work on Brownian movements. From 
the chemical point of view, however, a qualitative 
distinction based upon the construction of the particle 
in question is justified. Any quantity of matter 
separated from the surroundings by a boundary might 
be called a physical molecule. A chemical molecule, 

1 Based on es 


pie of Progress Meeting of the American Asso- 
19 3 or the Advancement of Science, Chicago, June, 


on the other hand, is characterized by a special kind 
of discontinuity. The mass of a chemical molecule 
ean not be changed continually. It has a finite stabi!- 
ity range with regard to the surroundings, and under 
given conditions it comes into existence spontaneously. 

Recent work on high molecular organic compounds 
has demonstrated the existence of well-defined jndi- 
vidual structures of enormous mass. There has been 
much discussion about the question whether these 
structures should be ealled particles or molecules, or 
whether such a distinction is futile. The determina- 
tions of sedimentation in strong centrifugal fields 
which have been carried out on artificial colloids, such 
as gold sols, and on native substances, such as pro- 
teins, have shown that this distinction is not futile. 
Synthetie systems, like the gold sols, contain a con- 
tinuous series of particles of varying mass and form, 
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while a protein solution is either homogeneous with 
regard to particle mass and shape or contains a lim- 
ited number of particle species of different mass and 
shape, each species, however, being homogeneous in 
those respects. The writer would suggest that the 
term molecule be reserved for structures showing this 
kind of discontinuity towards its neighbors in the 
mass and form series. 

For the study of discontinuous molecular series, 
such as those produced by the dissociation and asso- 
ciation reactions which take place in solutions of high 
molecular compounds, it is essential that we have at 
our disposal means for distinguishing the various 
molecular species present at the same time in the 
solution. Such a method of molecular weight analy- 
sis, based upon the measurement of sedimentation in 
strong centrifugal fields, has been developed in the 
writer’s laboratory. In the following a short survey 
of the procedure and the apparatus, together with 
some examples of the results which we have arrived 
at in the case of the proteins, will be given. 

The properties of a centrifugal field can be utilized 
in two different ways for the purpose of molecular 
weight analysis. In the first place, we may centrifuge 
long enough for a state of equilibrium to be reached 
between sedimentation and diffusion. From determi- 
nations of the concentration of the dissolved substance 
at different distances from the center of rotation a 
series of molecular weight values is obtained. If the 
solution contains only one molecular species the 
molecular weight found is independent of the distance 
from the center of rotation. If there is more than 


one species present the values calculated from con- 


centration determinations in the outer part of the 
solution are higher than those from the inner part. 
For each molecular species the following formula is 
valid: 

2RT 


(1) 


where M= molecular weight 
R= gas constant 
T = absolute temperature 
c, and ¢,= concentrations of solute 
p= density of solvent 
V = partial specific volume of solute 
x, and x, = distances to the center of rotation 
@ = angular velocity. 


By making sedimentation equilibrium measure- 
ments in centrifugal fields of different inténsity it is 
possible to have predominance of one or the other 
component at the inner or at the outer end of the 
column of solution. In this way a molecular weight 
analysis may be carried out. 

In the second place, we may use a centrifugal field 
strong enough to cause the different molecular species 
to sediment with measurable velocity. This procedure 
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—the sedimentation velocity method—enables ys {, 
find how many different kinds of molecules are pres. 
ent in the solution. The sedimentation constants ,: 
the various molecular species, as defined by the fy). 
lowing equation, may be caleulated: 


s = dx/dt+ Vp 


where dx/dt= observed sedimentation velocity 
@ = angular velocity 
x= distance from center of rotation 
n= viscosity of solvent 
No = Viscosity of water at 20° C. 
V= partial specific volume of solute 
p= density of solvent 
p. = density of water at 20° C. 


A determination of sedimentation equilibrium ani 
of sedimentation velocity means two independent 
data, and by combining those we may calculate the 
molar frictional constant which is given by the for- 
mula 


_M(1-Vp) 


8 


On the other hand, we may calculate the molar J 


frictional constant which a spherical molecule of the 
same specific volume would show, or 
1/3 


3M 
= 4 
f, (4) 


where N is the Avogadro constant. 

The ratio f/f,, therefore, should be unity if the 
molecular species in question has spherical molecules. 
A deviation from the spherical shape shows up as 4 
value higher than unity. The ratio f/f, has been 
denoted the dissymmetry constant. 

If the molecules are electrolytically dissociated, the 
sedimentation of the heavy part of the molecule is 
retarded because of the electrostatic attraction frow 
the lighter ions (Donnan effect). By the addition o! 
a non-sedimenting electrolyte such as KCl this source 
of error is easily eliminated. 

The measurement of sedimentation equilibrium and 
sedimentation velocity in strong centrifugal fields re- 
quires an elaborate apparatus. A small column of the 
solution to be studied is enclosed in a sector-shapet 
cell provided with windows of erystalline quartz, and 
photographs of the concentration gradient set up by 
the rotation are taken during centrifuging, making 
use of the light absorption or the refractive index o! 
the solute. In the case of velocity determinations 4 
run takes from one to five hours, depending on the 
rate of settling, while in the case of equilibrium de 
terminations it may take from two days to three 
weeks to reach equilibrium between sedimentation and 
diffusion. During this time the temperature of the 
rotating solution should be constant or changing bu! 
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very slowly. This condition is of vital importance 
heeause an unfavorable temperature distribution 
vithin the solution ereates convection currents which 
completely vitiate quantitative measurements. For 
the same reason evaporation from the surface of the 
liquid must be prevented. In the case of aqueous 
solutions the easiest way of doing this is to cover the 
surface with a layer of oil. 

At given speed the centrifugal force is proportional 
to the distance from the center of rotation. The 
resulting inhomogeneity of the field within the rotat- 
ing column of solution is taken care of by the expres- 
sions 1 and 2 used for the ealeulation of molecular 
weight and sedimentation velocity. Nevertheless, the 
accuracy of the determination suffers considerably if 
the inhomogeneity of the field is great. Experience 
has shown that the centrifugal force should not 
change more than about 20 per cent. from top to 
bottom of the column of solution. On the other hand, 
in the ease of sedimentation velocity measurements, 
it is desirable to use a column of solution not lower 
than 6 mm and preferably 12 mm high, in order to 
obtain sufficient separation of the different molecular 
species present in a mixture. The permissible in- 
homogeneity of the centrifugal field of 20 per cent. 
gives us as the minimum distance of the mid-point 
of the column of solution from the center of rotation 
33 mm and 66 mm, respectively. In the case of equi- 
librium measurements the height of the column of 
solution need not be more than about 5 mm, and the 
distance from the center of rotation can therefore be 
chosen as low. as 28 mm, 

The above conditions limit the mechanical possibili- 
ties for the construction of the ultracentrifuge. As a 
matter of fact, the maximum intensity of the centrif- 
ugal field attainable is defined by the height of the 
column of solution and the inhomogeneity condition, 
provided the rotor is made of the most appropriate 
material and has been given the shape of minimum 
strain. We have found it feasible to make quantita- 
tive determinations in centrifugal fields up to 400,000 
times the foree of gravity, using a column of solution 
12 mm high. If the height be reduced to 6 mm, it 
should be possible to reach 800,000 times gravity. An 
ultracentrifuge for measurements in this extreme field 
intensity is now being constructed in the writer’s 
laboratory. 

In order to reduce the friction and avoid undue 
heating, it is necessary to surround the rotor of the 
ultracentrifuge with hydrogen. For centrifugal fields 
up to about 15,000 g atmospheric pressure is per- 
missible, while for higher field intensities a hydrogen 
Pressure of about 25 mm should be chosen. The fric- 
tion is very much reduced and the heat conductivity 
's still unchanged at this pressure. 


SCIENCE 329 


At the lower speeds, up to about 15,000 r.p.m., ball! 
bearings may be used for carrying the rotor. The 
energy consumption is accordingly low and we have 
found it advantageous to connect the rotor directly to 
an A.C. motor fed with current of variable frequency. 
At the higher speeds, from 15,000 to 75,000 r.p.m., 
plain bearings have to be used. In this case the 
energy consumption is comparatively high, and it 
would be difficult to construct an electric motor pow- 
erful enough to give the rotor of the ultracentrifuge 
the desired speed and of such small radial dimensions 
as not to explode if coupled directly to the rotor of 
the ultracentrifuge. For the high speeds we have 
therefore used turbines fed with pressure oil as the 
driving device. This arrangement ensures a smooth 
and easily regulated run of the ultracentrifuge. 

Fig. 1 gives a diagrammatic picture of the low- 
speed ultracentrifuge used for sedimentation equilib- 
rium measurements on substances of high molecular 
weight (in the ease of proteins from 5,000,000 down 
to about 10,000). 


Fig. 1. Diagram of the low-speed ultracentrifuge ap- 
paratus for sedimentation equilibrium measurements. 


The rotor R carrying the cell C and directly 
coupled to the A.C. motor M is enclosed in a hydrc- 
gen-filled casing immersed in the thermostat T, which 
is provided with cooler, heater, regulator and stirrer. 
A beam of light from the mereury lamp L passes the 
filters, F,, F,, F, and is reflected by the prism P 
through the cell C. The camera K, provided with an 
objective O of 100 em focal length and an electro- 
magnetic shutter S, allows us to take photographs of 
the solution during centrifuging. The pictures are 
then registered by means of a microphotometer and 
the eurves thus obtained used for the calculation of 
molecular weight according to equation 1. As an 
example of a homogeneity test the diagram (Fig. 2) 
gives the values of the molecular weight as measured 
at different distances from the center of rotation in 
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Fic. 2. Molecular weight analysis by means of the 
sedimentation equilibrium method. The diagram shows 
the variation of molecular weight with distance from the 
center of rotation in the case of an inhomogeneous (poly- 
disperse) substance, gelatine, and the constancy of the 
molecular weight in the case of a homogeneous (mono- 
disperse) substance, Bence-Jones protein. (K. Krishna- 
murti and B. Sjogren.) 


the case of a homogeneous substance, Bence-Jones 
protein and an inhomogeneous substance, gelatine. 
The high-speed ultracentrifuge devised for sedimen- 
tation velocity measurements on substances of high 
molecular weight (in the case of proteins from 5,000,- 
000 down to about 1,000) and for sedimentation 
equilibrium measurements on low-molecular sub- 
stances (in the case of proteins and protein decom- 
position products from 10,000 down to about 300) is 
diagrammatically represented by Fig. 3. 


Fic. 3. Diagram of the high- sae ultracentrifuge 
apparatus for sedimentation velocity measurements. 


A detail section of the centrifuge proper ae 
the axis of rotation is given in Fig. 4. 

The rotor is supported by horizontal bearings, B, 
and B,, and kept in rotation by means of two small 
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Fic. 4. Detailed axial section of the high-speed ultra 
centrifuge. 


oil turbines, T, and T,, one on each end of the shaft. 
Hydrogen is let in at the periphery and constantly 
pumped off so as to maintain a pressure of about 25 
mm. Thermocouples, Th, and Th,, in the bearings 
and at the inner surface of the heavy steel casing, 
which surrounds the rotor, serve for temperature con- 
trol of the centrifuge. A beam of light from a mer- 
cury lamp L, filtered through F,, F,, F,, passes the 
celi C in the rotor on its way to the camera. The 
exposures are timed by means of the electromagnetic 
shutters S, and S,. A stroboseope enables the ob- 
server to measure the speed of the rotor. The pres- 
sure oil which feeds the turbines is produced by a 
special oil compressor and cooled to a suitable ten- 
perature before entering the turbine chambers. The 
lubricating oil for the bearings passes through an oil 
filter and is controlled by the valve V,. By changing 
the speed of the motor which drives the compressor 
and by operating the valve V, the pressure of the oil 
entering the turbines may be regulated so as to make 
possible measurements at any desired speed between 
5,000 and 75,000 r.p.m. The resistance thermometers 
R,, R,, R, and the manometers M,, M,, M, enable 
the operator to control temperature and pressure 1 
various parts of the machinery. 

As an example of the determination of sedimenta- 
tion velocity a series of curves traced from the micro- 
photometric records of the sedimentation pictures of 
phycoerythrin (M = 208,000) settling in a centrifugal 
field 260,000 times the force of gravity (60,000 r.p.m.) 
is given in Fig. 5A. The time interval was 5 minutes 
The steepness of the curves and the absence of irregt: 
larities at low and high concentrations demonstraie 
the high degree of homogeneity of this protein. Fig. 
5B shows a similar set of curves for ovalbumin 
(M= 34,500) sedimenting in a field 400,000 times 
gravity (73,500 r.p.m.). The ovalbumin curves 47 
less steep than the phycoerythrin curves, owing to the 
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d diffusion of the ovalbumin molecules. The 
irregularity at low coneentrations demonstrates the 
presence of a contamination of low molecular weight. 
Fig. 6 gives the sedimentation curves of the decom- 
position product obtained by the action of the enzyme 
papain on ovalbumin. The intensity of the centrif- 
field was 400,000 times gravity and the time 
interval 10 minutes. The diagram demonstrates the 
presence of two different kinds of decomposition 
products, one of the same molecular weight as oval- 
bumin but with highly dissymmetrical molecules, the 


other of a molecular weight around 2,000. 
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Fic. 5. Homogeneity tests by means of the sedimen- 
tation velocity method. .A. Sedimentation curves of pure 
phycoerythrin settling in a centrifugal field 260,000 times 
the force of gravity (60,000 r.p.m.), time between curves 
5 minutes. B. Sedimentation curves of slightly con- 
taminated ovalbumin settling in a centrifugal field 400,- 
000 times the force of gravity (73,500 r.p.m.), time be- 
tween curves 10 minutes. (K. O. Pedersen.) 
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Fic. 6. Sedimentation analysis of the decomposition 
Product obtained by the action of papain on ovalbumin; 
centrifugal force 400,000 times gravity; time interval 10 
minutes, (Inga-Britta Eriksson-Quensel. ) 


The measurement of molecular sedimentation in 
centrifugal fields has shown that most of the native 
Proteins are homogeneous with regard to molecular 
weight within certain pH ranges. Each protein has 
a characteristic pH stability region. When the 
borders of the stability range are exceeded, disintegra- 
tion or aggregation takes place. Fig. 7 gives the 
PH stability eurve for Lumbricus erythrocruorin 
(M=2,700,000). ‘The rapid fall in the sedimentation 
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constant at pH 11 shows that disintegration occurs in 
the neighborhood of this pH, while the rise in acid 
solution points to denaturation and aggregation to 


large particles. 
120 x 10-* 


Sedimentation constant 


80 x 10°" 


40 x 10-* 


2 4 6 
pH 
Fic. 7. pH stability curve for Lumbricus erythro- 
eruorin. (Inga-Britta Eriksson-Quensel.) 


For a number of proteins the molecular weight 
analysis by means of the ultracentrifuge has demon- 
strated the existence of one or several decomposition 
products of well-defined molecular weight, together 
with unchanged molecules at the pH stability border. 
This is the case especially with the native proteins of 
high molecular weight. An example of this phe- 
nomenon is shown by the hemocyanin of the Helix- 
blood. Fig. 8 gives the curves traced from the micro- 
photometric records of an ultracentrifugal run at pH 
7.8. The third inflection on the curves represent the 
unchanged hemocyanin molecules (M=5,000,000), 
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Fig. 8. Sedimentation analysis of Helix hemocyanin 
at the alkaline border of the pH stability range. The 
diagram shows two dissociation products present together 
with the unchanged molecules. (K. O. Pedersen.) 


while the second and the first inflections are caused 
by the decomposition products 1/2 and 1/16 of the 
original molecule. Hemocyanins of these two types 
have been found as the normal constituents of the 
blood proteins of certain gastropods, xiphosurians 
and crustaceans. 
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In Fig. 9 are reproduced the curves representing 
molecular weight analysis of the hemocyanin of Limu- 
lus blood at a pH of 6.8, which is not far from the 
isoelectric point. Here we have four components of 
molecular weight about 2,600,000, 1,300,000, 325,000 
and 108,000 within the whole stability range from pH 
5 to 10. At the acid border also a component of 
weight of about 650,000 appears. In this case, there- 
fore, the centrifugal analysis has revealed the exis- 
tence of association stages approximately in the ratio 
1: 1/2: 1/4: 1/8: 1/24. 

If we want to decide whether two proteins of high 
molecular weight are identical or not with regard to 
sedimentation constant a solution containing the two 
substances in about the equal proportions is run in 
the ultracentrifuge. The appearance of a double 
boundary demonstrates that they are not identical. 
Fig. 10A gives the sedimentation curves for a mix- 
ture of the respiratory proteins of Sabella and Nereis, 
Fig. 10B the corresponding curves for Sepia and 
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Fic. 9. Sedimentation analysis of Limulus hemocy- 
anin, showing the presence of four components. (Inga- 
Britta Eriksson-Quensel.) 
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Fic. 10. Identity tests by means of the sedimentation 
velocity method. A. Sedimentation curves of a mixture 
of Nereis erythrocruorin and Sabella chlorocruorin, dem- 
onstrating the identity of their sedimentation constants. 
B. Sedimentation curves of a mixture of Sepia and Octo- 
pus hemocyanin demonstrating the non-identity of their 
sedimentation constants. (Astrid Hedenius.) 


Octopus. As shown by the diagrams, the sedimenta- 
tion constants are identical in the fiyst case, but not 
in the second one. The proteins of Sepia and Octo- 
pus are both of the blue—the hemocyanin—type, 
while the protein of Sabella is of the green—the 
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chlorocruorin—and the protein of Nereis of the req 
the erythrocruorin—type. This example shows that 
proteins of different chemical properties may haye 
the same sedimentation constant. 
Also among the proteins of comparatively Joy 
molecular weight several examples of the dissociatioy 
of the molecule into a few well-defined parts whe, 
exceeding a certain pH value are known. Thy; 
amandin of the weight 208,000 at pH 12 decomposes 
into fragments of about 34,500 or 1/6 of the original 
molecule. The phyeocyan of the blue-green algae 
(M = 208,000) is at a pH of 6.8 to about 35 per cent, 
decomposed in half molecules. The phyeocyan from 
the red algae has a very peculiar stability curve. 
Within a middle range of pH 2.5-5.0 the molecular 
weight is 208,000. On both sides are two regions 
within which complete dissociation in half molecule 
occurs. On the borders between the regions for whole 


and half molecules the protein is a mixture of whole 


and half molecules. 

These regularities in the breaking up of the mole- 
cules seem to be the expression of a more general 
relationship concerning the molecular weights of the 
proteins. The molecules of most of the homogeneous 
native proteins have been found to be simple multiples 
or submultiples of 34,500, which is the molecular 
weight of ovalbumin. Only a very limited number of 
different molecular weights are represented among the 
proteins. On the other hand, we know a large nun- 
ber of proteins differing widely with regard to chemi- 
eal composition, isoelectrie point and light absorption. 
This means that chemically different proteins may 
have the same—or nearly the same—molecular weight. 
As a matter of fact, we find that the numerous pro- 
teins fit into a few molecular weight classes. Recent 
investigations have shown that this regularity proba- 
bly obtains from the lowest moleeular weight so far 
observed for a real protein or 17,000 up to the highest 
weight or 5,000,000. It seems that just about a dozen 
different steps are required in order to proceed from 
the lowest to the highest weight. 

The molecular weight analysis by means of sedi- 
mentation measurements in strong centrifugal fields 
requires a complicated and expensive machinery and 
a trained staff of mechanicians for handling it. At 
the present time, though, it seems to be the only 
reliable means we possess for carrying out such 4! 
analysis in systems like the proteins. This circul- 
stance may serve as a justification for wasting mouey 
and time on the construction and use of this unwieldy 
tool. We may hope, though, that in this case, as 
so many previous instances, future development will 
simplify matters and that future constructors may 
see other ways for realizing the experimental cond 
tions which we have tried to fulfil in the ultracen 
trifuge. 
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OBITUARY 


EDWARD HOUGHTON KURTH 


Dr. Epwarp Hoventon Kurtu, research physicist 
of the California Institute of Technology, was killed 
in February by an automobile while crossing a street 
in Pasadena. He was thirty-six years old. 

Dr. Kurth will be remembered for his research on 
soft x-rays, carried out at Princeton University under 
Dr. Karl T. Compton and published in the Physical 
Review of December, 1921. In this research the gap 
was closed between the x-ray spectrum and the ultra- 
violet, obtaining measurable radiation with as low as 
12.5 volts on the x-ray tube. This corresponded to a 
wave-length of 990 A, which is well within the Lyman 
region of the ultra-violet, and the longest ever ob- 
tained with x-rays. He also detected and determined 
the wave-lengths of lines in the characteristic x-ray 
radiation of several metals, of carbon and of oxygen, 
in the region between 10 and 100 A, a region never 
before penetrated either optically or electrically. 

Dr. Kurth went to the California Institute in 1923 
as National Researeh fellow to continue his research 
on soft x-rays. Two years later he was forced to move 
to the Mojave Desert, on account of ill health. In 
1928 he returned to Pasadena, but, still unable to do 
confining research, spent the next year and a half 
making measurements of the intensity of the sun’s 
ultra-violet radiation in various parts of California. 

At the time of his death Dr. Kurth was engaged in 
directing the work on the Griffith Planetarium now 
building in Los Angeles, and in planning exhibits for 
the Science Museum in connection with it. These ex- 
hibits, about sixty in number, were to be entirely auto- 
matie, and contained many novel features which Dr. 
Kurth devised after visiting similar museums all over 
the United States and gathering information from 
foreign countries. 

Dr. Kurth was also an inventor. He devised im- 
provements in mereury vapor pumps and built the 
pumps for his own researches. In collaboration with 
Dr. Lewis Mott-Smith he invented and patented a 
radio tube which he sold to the Western Electric Com- 
pany. 

THOMAS BOW BRIGHTON 

We have received from the Sigma Xi Club of the 
University of Utah a report of the death on March 5 
of Dr. Thomas Bow Brighton, professor of metallurgy 
at the university, at the age of forty-seven years. Dr. 
Brighton had been secretary of the club. 

He began work as a weigher in the Highland Boy 
Smelter at Murray and worked up to the position of 
chief chemist within three years. He was also in 
charge of the chemical laboratories of the Utah Cop- 
per Company for one year. 

He joined the faculty of the University of Utah 


in 1912, as instructor in chemistry. Here he served 
on many committees, particularly on those that de- 
manded a friendly understanding of students and 
their probiems. In 1930 he was made head of the 
department of metallurgical engineering. As a 
teacher, Dr. Brighton was noted for his kindliness, 
untiring patience and desire to stimulate the mental 
growth of his pupils. 

His attitude toward the whole industry was char- 
acterized by the same helpful spirit; he gave advice 
and counsel freely on any problems that arose, and 
whenever he was asked. He took direct charge of 
many investigations in the university, particularly in 
the department of mining and metallurgical research, 
and in cooperative efforts with the U. S. Bureau of 
Mines. 

Dr. Brighton was a member of the American Asso- 
ciation for the Advancement of Science, the Utah 
Academy ef Sciences, the American Chemical Society 
and the American Institute of Mining and Metal- 
lurgical Engineers. 


A. N. MELDRUM 


A CORRESPONDENT writes: “Professor A. N. Mel- 
drum, one ot the foremost authorities on the history of 
chemistry, was drowned in Edinburgh on March 14. 
Dr. Meldrum had spent the greater part of his life 
teaching chemistry in the Royal Institute of Science 
at Bombay, where he was principal and professor of 
organic chemistry, and he retired to Edinburgh two 
years ago. His books “Avogadro and Dalton” (1906) 
and “The Eighteenth Century Revolution in Science— 
the First Phase” (1930) are models of historical schol- 
arship, and deserve to be more widely known. He was 
also an authority on Boyle and Mayow, and his receni 
papers on Lavoisier and Priestley, published in Jsis, 
have illuminated many obscure phases of the prob- 
lems of the discovery of oxygen. Dr. Meldrum is sur- 
vived by his wife and a daughter, and was the father 
of Dr. N. U. Meldrum, the brilliant young physiolog- 
ical chemist of Cambridge, who died in June of last 
year.” 


RECENT DEATHS 


Dr. A. B. Macauium, emeritus professor of bio- 
chemistry at McGill University, died on April 5. He 
was seventy-six years old. 


Hatuaway, professor of mathematics 
at the Rose Polytechnic Institute from 1891 to 1920, 
died on March 11, at the age of seventy-eight years. 


CHaRLES WestEyY professor of geology at 
the University of Illinois from 1885 until his retire- 
ment with the title of professor emeritus in 1918, died 
on April 6, at the age of eighty-three years. 
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Dr. SCHAMBERG, professor of dermatol- 
ogy and syphilology at the Graduate School of Medi- 
cine of the University of Pennsy!vania, died on March 
30, at the age of sixty-three years. 


Dr. CHARLES WENDELL TOWNSEND, formerly spe- 
cialist in obstetrics and children’s diseases in Boston, 
known for his work in ornithology, died on April 3 in 
his seventy-fifth year. 
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Dr. Francis GARNER dean of the Schoo} af 
Forestry of the University of Idaho since 1917, dieg 
on March 8, at the age of sixty-three years. 


Sypney Howarp VINES, emeritus professor of bot- 
any at the University of Oxford, died on April 5 at the 
age of eighty-four years. Professor Vines was Sher. 
ardian professor of botany and fellow of Magdalen 
College from 1888 to 1919. 


SCIENTIFIC EVENTS 


THE ROTHAMSTED EXPERIMENTAL 
STATION 

A LETTER to the London Times for March 19 calls 
attention to the fact that the work of the Rothamsted 
Experimental Station at Harpenden is threatened by 
the encroachment of the builder. The letter is signed 
by Devonshire, chairman of the Society for the Ex- 
tension of the Rothamsted Experiments; F. Gowland 
Hopkins, president of the Royal Society; Stradbroke, 
president of the Royal Agricultural Society; Stanley 
O. Rateliff, president of the National Farmers’ Union; 
Clinton, chairman of the Lawes Agricultural Trust 
Committee; A. D. Hall, scientific adviser to the Min- 
istry of Agriculture; E. J. Russell, director of the 
Rothamsted Experimental Station. 

The station was founded in 1843 by John Bennet 
Lawes, the squire of Rothamsted, with whom was as- 
sociated Joseph Henry Gilbert, chemist, and for many 
years it was carried on at the expense of the founder. 
Before he died he set up a trust to continue the work, 
endowed it with £100,000 and the use for 100 years of 
the experimental plots that had even then become 
classical. 

The letter is quoted in part below: 


Jt is the special feature of these field experiments that 
they have been carried on without essential change ever 
since they were started some 80 to 90 years ago. From 
the outset various measurements and records have been 
systematically taken and the work was so well planned 
that the mass of data now accumulated forms a veritable 
treasure-house for the agricultural experimenter because 
it is found to provide material for the elucidation of all 
sorts of agricultural problems far removed from those 
in the minds of the founders. 

Much of the farm has been ‘‘zoned’’ for houses: it 
now has a prospective building value. The several agree- 
ments under which the land has hitherto been‘held from 
the estate no longer afford any certainty of continuity; 
and the only possible way of averting the impending 
danger is for the Lawes Agricultural Trust itself to ac- 
quire the estate, including the Manor House. A purchase 
price of £30,000 has been agreed between Sir Edwin 
Savill, acting for the trust, and the Public Trustee, act- 
ing for the estate, but the offer is open for a short time 


only. The trust has no accumulated reserves, its whole 
income going on the maintenance of the work. The De. 
velopment Fund for the present is not available. Meay. 
while the time is short and the urgency great. We yen. 
ture therefore to appeal through you to some generous 
donor or donors to come forward and save these famous 
and invaluable field experiments and thus allow the work. 
ers to continue their investigations in peace and security, 


FIRST INTERNATIONAL CONGRESS OF 
ELECTRO-RADIO-BIOLOGY 

For the purpose of instituting among physicists, 
chemists, biologists, naturalists and physicians a close 
and profitable collaboration which is indispensable for 
the advance of radio-biology considered not as a 
branch of radiology or of biology but as a separate 
science, the International Society of Radio-Biology is 
now organizing the first International Congress of 
Electro-Radio-Biology. The congress will bring to- 
gether for the first time those whose studies are con- 
cerned with matters having a direct or indirect rela- 
tion with the subject. The congress will take place in 
Venice in September under the presidency of H. E. 
Count Volpi di Misurata, Minister of State. 

An Italian correspondent writes: All subjects con- 
cerning oscillatory and corpuscular phenomena in re- 
lation to biology will be under review, ineluding super- 
sonics, electric waves, light of different wave-lengths, 
radium, penetrating radiation and its probable inflv- 
ence on organic matter and living organisms, photo- 
dynamic action, long-distance action of metals, Gur- 
witsch rays, luminescence, radiation of radio-active 
salts in organic combinations; electrie states of the 
atmosphere; spectrography; influences of radiation 
on heredity, ete. These subjects will be treated by spe- 
cialists. 

Following lectures by leading investigators there 
will be discussions of a more strictly radio-biological 
nature. 

The following scientific men are expected to be 
present: 


Emil Abderhalden (Halle, A. 8.); Belak (Budapest); 
Brunetti Rita (Cagliari); Arthur H. Compton (Ch 
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Coolidge (Schenectady, N. Y.); Ducceschi 


cago) j Otto Glasser (Cleveland); Gola (Padova) ; 


(Padova) 5 


© curwitsch (Leningrad); Haskins (Schenectady, N. Y.); 


Magrou (Paris) ; Marinesco (Bucharest) ; Nadson (Lenin- 


Brad) Nemenow (Leningrad); Palmieri (Bologna) ; 


Perussia (Milano); Pineussen (Berlin) ; Pugno-Vanoni 
(Padova) Rahn (Ithaca, N. Y.); Raman (Bangalore, 
India) ; Reche (Leipzig); Roffo (Buenos Aires); Rossi 
Bruno (Padova) ; Swend Lomholt (Copenhagen); Stem- 
pell (Minster); R. W. Wood (Baltimore). 


Detailed information ean be obtained from The In- 
ternational Society of Radio-Biology, care of Dr. Gio- 
condo Protti, Venice, Italy, Canal Grance—S. Gre- 


gorio 173. 


THE FEDERAL FOREST HOLDINGS IN THE 
EAST 


Purcuase of large areas and initiation of a policy 
of rapid expansion of Federal forest holdings in the 
eastern half ef the United States signalize the year 
1933, according to the annual report of the National 
Forest Reservation Commission. 

The report shows that 667,314 acres of forest land 
were approved by the commission for purchase, and 
163,042 actually acquired by the government in the 
fiseal year 1933. Approximately 2,000,000 additional 
acres have been approved for purchase since July 1 
and, under terms of the contracts, Forest Service 
protection and management have already been ex- 


’ tended to cover much of this area. Thousands of 


Civilian Conservation Corps and Public Works Ad- 
ministration workers have been employed on the new 
purchase units. 

Forest land purchases by the Federal Government 
during the last fiseal year took place in 37 units in 20 
states east of the Great Plains. Most of the 438 
tracts approved were small acreages, ranging from 50 
to 1,000 acres. The average price was $1.83 per acre. 
The average cost of lands actually acquired was $4.10 
per acre compared to an average of $4.55 per acre 
for all land bought in previous years. These pur- 
chases brought the national forest lands acquired or 
approved by purchase in the east and south up to 
5,386,936, of which 4,532,698 acres had been fully 
acquired. Acreage approved in 1933 exceeded that 
of any previous year. 

Congress provided only $180,278 for federal forest 
land purchase for 1933, and a cessation of the acqui- 
sition program seemed inescapable. Late in the year, 
however, an exeeutive order of the President, allot- 
ting $20,000,000 for the purchase of additional lands, 
will allow six to eight million additional acres to be 
added. It is now expected that purchasing will pro- 
gress at the rate of half a million acres per month. 

These purchases will nevertheless fall far short of 
meeting a critical situation, according to the report. 
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There are approximately 163,000,000 acres of land in 
the eastern forest zones where serious soil erosion is 
combined with major watershed influence. The long- 
established program of national forests east of the 
Great Plains, where the objectives of watershed pro- 
tection and timber production are so important, even- 
tually should embrace, it is said, at least ten times the 
acreage now in federal ownership. 

The gross area of all the national forests and na- 
tional forest purchase units in the eastern half of the 
country existing at the end of the fiseal year was 
16,589,387 aeres, of which about 54 per cent. were in 
government ownership or being acquired. These fig- 
ures do not take into account new purchases approved 
and new units formed since July 1. 

Net appropriations for purchase of forest lands in 
the east from 1910 to 1933 amount to $25,216,139. 
The $20,000,000 allotted by executive order after the 
end of the fiscal year brings the total amount up to 
$45,216,139. 

The year marked the first purchases in Kentucky, in 
the newly-formed Cumberland unit. First purchases 
were also made for the Evangeline unit in Louisiana. 
During the current fiscal year, new purchase units 
have been established in Illinois and Missouri. 

Members of the National Forest Reservation Com- 
mission are the Secretaries of War, Interior and Agri- 
culture; Senators Keyes, of New Hampshire, and 
George, of Georgia, and Representatives Doxey, of 
Mississippi, and Woodruff, of Michigan. John E. 
Burch, of the U. S. Forest Service, is secretary. 


EXHIBITS IN PHYSICAL ANTHROPOLOGY 
AT THE FIELD MUSEUM 


A series of exhibits illustrating various phases of 
race biology or physical anthropology is being added 
to Chauncey Keep Memorial Hall of the Field Mu- 
seum, Chieago. The first five cases of this series have 
now been completed and installed in the hall. 

One of the new exhibits shows the various criteria 
employed by anthropologists to compare and dis- 
tinguish racial characteristics. Examples of round- 
headed and long-headed skulls are included in it, to- 
gether with a map indicating the distribution of types 
of head form. Charts show eranial forms, age changes 
and racial differences in skulls, differences in the out- 
lines and proportions of the body due to race and 
sex, variations in the shape of eyes, nose, chin and 
lips, and age changes in teeth. Distribution of races 
according to skin color and types of hair is shown on 
maps. Samples of hair from the various groups, sev- 
eral types of ears and the disarticulated skeleton of a 
new-born child complete the contents of the case. 

In another case, casts made from living subjects, ac- 
companied by photographs, illustrate differences in 
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hands and feet among various peoples, due to special- from the Rockefeller Foundation, but since the al 
ized uses. A graphic portrayal of the main divisions  piration of this fund it has been supported by the ip. 9 
of the human race is presented in another case by come from the sale of cultures supplemented by a 
means of thirty-seven photographs of the more impor- small grant from the Society of American Bacteriol. b 
tant types, arranged geographically, with their sug- gists and a few contributions from industria] con. 
gested basic relationships indicated. Skulls of anum- panies. Under these conditions it has been Necessary 
ber of these types are also exhibited. to exercise rigid economy in the management of ti, 
A fourth case is devoted to the methods of head and eollection, but this has been done without any serio, 
body deformation practised by many peoples. These impairment of its efficiency and only a small reductio, 
include scarification, tattooing, binding of feet, arti- in the number of available cultures. 
ficial deforming of skulls, filing of teeth, piercing of At the same time it was necessary to increase the 
noses with such things as bone pins, stretching of the price of cultures and this has, as would be expected 
neck by encircling it with metal rings placed one above caused a falling off in the number of cultures soli, 
the other, increasing the size of the lips by the inser- The depressed business conditions have also affectej 
tion of wooden disks, and other acts to produce a _ their sale adversely, but in spite of these unfavorably 
grotesque appearance. conditions nearly 3,000 cultures were distributed jy 
In the fifth ease is a series of endocranial easts of the past year and the committee was able to meet all 
brains of monkeys, apes, other animals and various obligations and finish the year with a sm2') halance, 
modern peoples. These are accompanied by draw- It has never been the desire of the committee t 
ings illustrating the location of the brain, the areas make the collection self-supporting. It is believed 
associated with the various functions, racial types of that a more useful purpose ean be served by main- p 
skulls and the position of the bones inside the body. taining a larger collection, including those species for b 
The operation of trepanning, as practised by various which there is not enough demand to make their main- t 
‘ peoples over thousands of years, is illustrated by tenance profitable. It is the aim of the committee to g 
= skulls showing the hole in the skull bone. The piece make available. to the investigator and teacher a fm 4 
| 


of bone thus removed was often worn as an amulet by thentic cultures of the greatest range possible of bac. 


prehistorie peoples. teria, yeasts and fungi. When funds are available | t 

protozoa will be added. t 

Since, under present conditions, it seems possible t 

3 In 1925 the American Type Culture Collection, to provide this service only through the sale of eal ! 
Foal Natural History and temporarily at the Army Med- of 

ieal Museum in Washington, was established in the ene 

nA McCormick Memorial Institute in Chicago. It is ad- at 637 South Wood Street, Chicago, Illinois. I 

aoe ministered by a committee representing the Society of ©THE CHICAGO FIELD CONFERENCE ON 1 

ia American Bacteriologists, the American Phytopatho- EARTH HISTORY 


logical Society, the Society of Pathologists and Bae- Wirs a field trip on Saturday, May 12, in the 
teriologists, the Society of American Zoologists and region south of Chicago, the State Geological Survey 


se the McCormick Institute. will inaugurate its fifth annual series of earth history 
a | The collection maintained at the MeCormick Insti- field conferences for science teachers of Illinois. 
a tute contains at the present time about 1,300 cultures Six of these trips are given in various parts of the 


representing all branches of bacteriology. In addi- state each year as a free extension service, hundreds 

tion, connections have been established with other lab- of people participating in these educational excut- 

oratories which have made a large number and variety _ sions. 

of bacteria, yeasts and fungi available for distribution. During 1933 more than 700 teachers and others 

In the nine years that the collection has been under interested in natural seience attended trips held 2 
the present management over 34,000 cultures have the vicinities of Kankakee, Gibson City, Macomb, 
et been distributed. The greater part of these have gone Belleville, Granville and Galena. The Galena tp, 

) | te institutions mostly for teaching purposes, but the held in October, attracted 258 persons. 

s calls for cultures for industrial purposes have in- The excursions are ‘planned and conducted by 
creased materially. The collection has been able to be geologists on the staff of the Geological Survey, and 
of additional service by obtaining cultures for special supply authoritative information on the geology, 8° 

SS purposes from laboratories in this country and _ logic history, physiography and mineral resources of 

vet Europe. 3 local areas throughout the state. 

The collection was established on a limited grant All the trips are held on Saturdays and begin at 
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9:00 A. M. Central Standard Time. Those who at- 
tend provide their own means of transportation and 


pring packed lunches. 
The complete schedule for 1934 is as follows: 


(1) Region south of Chicago—May 12 

Group meets at Thornton Community High School 
(2) Ottawa region—May 19 

Meeting place, Ottawa Township High School 
(3) Savannah region—September 22 

Meeting place, Savannah High School 
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(4) Lawrenceville region—September 29 
Meeting place, Lawrenceville High School 

(5) Havana region—October 6 
Meeting place, Havana High School 

(6) Hardin County region—October 13 
Meeting place, Rosiclare High School 


Further information regarding individual trips 
may be secured by addressing Don L. Carroll, Asso- 
ciate Geologist, State Geological Survey, Urbana, 
Illinois. 


SCIENTIFIC NOTES AND NEWS 


Dr. ArtHUR H. Compton, professor of physics at 
the University of Chicago, has been appointed George 
Eastman visiting professor at the University of Ox- 
ford during the academie year 1934-35. 


Dre. Paut §. Epstemn, professor of mathematical 
physies at the California Institute of Technology, has 
been appointed non-resident lecturer in physics for 
the summer session of Cornell University. He will 
give a course on the modern applications of thermo- 
dynamics. 

Proressor J. C. McLENNAN, emeritus professor of 
physics at the University of Toronto, will deliver the 
twenty-fifth Kelvin lecture before the British Insti- 
tution of Electrical Engineers on April 26, taking as 
his subject “Electrical Phenomena at Extremely Low 
Temperatures.” 


Tue doctorate of laws was recently conferred by 
Stanford University on Dr. James Rowland Angell, 
president of Yale University, and on Dr. Edmund 
Taylor Whittaker, professor of mathematics at the 
University of Edinburgh. 


Dr. Harry FRIEDENWALD, emeritus professor of 
ophthalmology, University of Maryland School of 
Medicine, Baltimore, was the guest of honor at a 
dinner given by his associates on February 3. About 
forty physicians were present, including members of 
the staff of the Baltimore Eye, Ear and Throat Hos- 
pital, with which Dr. Friedenwald has been associated 


for thirty-six years. 


Sim Henry Weticome, of London, has been 
awarded by the New York Branch of the American 
Pharmaceutical Association the Remington Honor 
Medal for 1984 in recognition of his researches in 
pharmacy and medicine and his ethnological and 
archeological investigations. This medal, the highest 
honor conferred by the profession of pharmacy in the 
United States, is awarded annually “to the man or 
woman who has done the most for American pharmacy 
during the preceding year or whose efforts during a 
number of years have culminated during the year in 


results considered most important and advantageous 
for the profession.” Sir Henry is the fourteenth re- 
cipient of the award. 


Tue Duddell Medal has been awarded by the Phys- 
ical Society, London, to Harold Dennis Taylor for his 
work in the invention and design of optical instru- 
ments. The medal is given “to persons who have 
contributed to the advancement of knowledge by the 
invention or design of scientific instruments, or by 
the discovery of materials used in their construction.” 


THe Keith Prize for the period from 1931 to 1933 
has been awarded by the council of the Royal Society 
of Edinburgh to Dr. A. Crichton Mitchell, for his 
work on “The Diurnal Incidence of Disturbance in the 
Terrestrial Magnetic Field,’ and the Neill Prize to 
Dr. G. W. Tyrrell, for his contributions to the geology 
and petrology of sub-arctie and sub-antarctic lands. 


Awarps of the Royal Medals of the Royal Geo- 
graphical Society have been made as follows: 
Founder’s Medal to Mr. Hugh Ruttledge, for his jour- 
neys in the Kumaon and Garwhal Himalaya extending 
over eight years and his leadership of the Mount Ever- 
est Expedition, 1933. Patron’s Medal to Captain Ej- 
nar Mikkelsen, for his explorations in the Arctic be- 
tween 1900 and 1912 and for his work in Eskimo re- 
settlement on the East Coast of Greenland. Medals 
awarded by the council are: Victoria Medal to Ed- 
ward Heawood, for his eminence in the history of 
geography and cartography and his devoted service to 
the society as its librarian. Murchison Grant to John 
Rymill, for his work in Greenland and leadership of 
the party after the death of H. G. Watkins on his see- 
ond expedition. Back Grant to Dr. D. N. Wadia, for 
his studies of the Himalayan axis and other problems 
of Indian geomorphology of importance to geog- 
raphers. Cuthbert Peek Grant to Edward Shackleton, 
to assist him in his proposed expedition to Ellesmere 
Land. Gill Memorial to W. B. K. Shaw, for his ex- 
plorations and studies in the Libyan desert. 


Proressor H. RosenserG, director of the Astro- 
nomical Observatory in Kiel, has been appointed 
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visiting professor at the Yerkes Observatory of the 
University of Chicago, beginning on May 1. This 
appointment is made possible through grants received 


by the University of Chicago from the Rockefeller 


Foundation and from the Emergency Committee in 
Aid of Displaced German Scholars. 


Proressor J. R. Marruews, head of the depart- 
ment of botany at the University of Reading, has 
been appointed Regius professor of botany at the 
University of Aberdeen. Professor F. E. Weiss will 
be acting head of the department during the summer 
term. 


Dr. E. J. WAYNE has been appointed professor of - 


pharmacology at the University of Sheffield. 


Dr. Gwitym Owen, professor of physies and for- 
merly vice-principal, has been appointed principal 
for the remainder of the current session of the Uni- 
versity College of Wales, Aberystwyth, owing to the 
resignation of Principal Sir Henry Stuart-Jones, on 
account of ill health. 


At the twenty-fifth annual meeting of the Amer- 
ican Society for Pharmacology and Experimental 
Therapeutics held in New York on March 30, the 
following officers were elected for the year 1934-35: 
President, R. A. Hatcher, Cornell University; Vice- 
president, A. L. Tatum, the University of Wisconsin; 
Secretary, E. M. K. Geiling, the Johns Hopkins Uni- 
versity; Treasurer, O. H. Plant, the State University 
of Iowa; Council, W. de B. MacNider, the University 
of North Carolina, R. L. Stehle, McGill University; 
Membership Committee, C. D. Leake, University of 
California. 

Dr. Rotanp G. Kent, professor of Indo-European 
philology at the University of Pennsylvania, was 
elected president of the American Oriental Society 
at the recent Philadelphia meeting. Vice-presidents 
elected included: Dr. Ira M. Price, University of 
Chicago; Dr. A. K. Coomaraswamy, Museum of Fine 
Arts, Boston, and Dr. Berthold Laufer, Field Museum 
of Natural History, Chicago. The new directors in- 
clude Dr. Morgenstern, Dr. Edward H. Hume, Yale- 
in-China, and Dr. Walter E. Clark, of Harvard Uni- 
versity. 


Dr. Emery R. Hayuourst, hygienist and consultant 
in occupational diseases to the Ohio State Department 


of Health, Columbus, has been appointed president 


for America of the Seventh International Congress on 
Occupational Diseases which meets in Brussels in 
July, 1935. 


Dr. LivINGsTON FARRAND, president of Cornell Uni- 
versity, and Franklin B. Kirkbride, economist and 
author, were elected to the board of directors on April 
5 at the annual meeting of the Milbank Memorial 
Fund. Among members elected to the Advisory Coun- 
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cil were: Dr. Henry E. Sigerist, director of the Tnsf 
tute of the History of Medicine at the Johns Hopkin 
University; Assistant Surgeon General Lewis R 


Thompson, chief of the Division of Scientific Resear, | 


of the U. S. Public Health Service; Dr. Wade Hamp. 
ton Frost, professor of epidemiology at the Joh, 
Hopkins University; Dr. Raymond Pearl, profess, 
of biology at the School of Hygiene and Public Healy, 
at the Johns Hopkins University, and Dr. Kenday 
Emerson, managing director of the National Tuberc. 
losis Association. 


AT the annual general meeting of the Physical §). 
ciety, London, held on March 16, the following officers 
were elected: President, Lord Rayleigh; Vice-preg. 
dent, Dr. D. Owen; Secretaries, Dr. Allan Ferguso 
(Papers), Dr. Ezer Griffiths (Business) ; Foreign Sec. 
retary, Professor O. W. Richardson; Treasurer, R. §, 
Whipple; Librarian, Dr. J. H. Brinkworth; New 
Members of Council, H. H. Emsley, Professor H. R. 
Robinson. 


THE staff of the summer course in general physiol. 
ogy of the Biological Laboratory at Cold Spring Ear. 
bor will be increased this season by the addition of 
Dr. H. A. Abramson and Dr. Kenneth 8. Cole, both of 
the College of Physicians and Surgeons of Columbia 
University, and Dr. Erie Ponder, of New York Univer- 
sity. As in past years, Dr. Ivon R. Taylor, of Brown 
University, will have general charge of the cours. 
Dr. Hugo Fricke, of the laboratory, who has been pre- 
viously associated with the course, will continue to 
offer work as a member of its staff. Recently facili- 
ties have been considerably increased by a special 
grant for equipment. 


Proressor George A. Craps, a member of the stafl 


of the College of Agriculture of the University of 


Georgia since 1913, has been granted leave of absence 
to become chief soils expert with the Soil Erosion 
Service of the Department of the Interior. Professor 
Crabb will be in charge of the work in the Sandy 
Creek region of Clarke, Jackson and Madison Cour- 
ties, Georgia. An appropriation of $300,000 has been 
made for this work. 


Proressor P. H. Euwoon, head of the department 
of landscape architecture at Iowa State College, has 
been appointed national consultant to the Iowa State 
Planning Board. 


Dr. Auwin M. PaprenHEIMER, professor of pathol 
ogy of the College of Physicians and Surgeons, (0 
lumbia University, has returned after a visit of se’- 
eral months in Puerto Rico, where he has been visit 
ing professor in the School of Tropical Medicine, S22 
Juan. 


Dow V. Baxrer, associate professor of forest p* 
thology at the University of Michigan, who has leave 
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Sof absence for six months, has sailed for Europe. 
S He plans to spend most of his time in Stockholm, 


and will also visit Denmark, studying the forest fungi 
of northern Europe. 

R. H. MansFiEb, of the Department of Terrestrial 
Magnetism of the Carnegie Institution of Washing- 
ton, who has been stationed at the Huancayo Mag- 
netic Observatory in Peru since September 26, 1932, 


F will leave the observatory the latter part of April for 


Buenos Aires whence he will proceed to Capetown, 


' South Africa. After comparing his instruments with 


those at the University of Capetown, he will make his 
way up the east coast of Africa to Aden, Port Sudan 
and Suez, taking en route magnetic observations at 


® <clected stations previously occupied by observers of 


the Carnegie Institution of Washington. The prin- 


B cipal object of this expedition is to obtain data for 


the study of the secular change of the earth’s mag- 
netism in the region visited. O. W. Torreson, of the 
department, accompanied by Mrs. Torreson, sailed 


= from New York on April 7, for Peru, where he will 


join the staff of the Huancayo Magnetic Observatory. 
Dr. ALES HrpuiéKa, with a party of volunteer stu- 


| dents, is leaving on May 15 on his sixth expedition to 


Alaska. These expeditions, carried on under the aus- 
pices of the U. S. National Museum and the Smith- 
sonian Institution, have for their objects the tracing, 
as far as it may still be possible, of the coming of man 
from Asia, the location of long abandoned sites of 
human habitation in the far north and the search for 
old skeletal remains which may show what types of 
men came over from the Old World. This season’s 
work will be concentrated on Kodiak Island, on a spe- 
cially favorable prehistorie site covering two acres to 
the depth of over 15 feet and reaching to the barren 


| glacial till that formed the original surface of the 


locality. The human deposits here are rich in skeletal 
remains of both man and animals, show three distinct 
zones of culture and at least two separate popula- 
tions. The party will return late in September. 


Prorssor Hersert §. Gasser, head of the depart- 
ment of physiology at Cornell Medical College, lec- 
tures on “The Nerve Fiber as a Mechanism” before 
the New York University Chapter of the Society of the 
Sigma Xi on April 13. 

J. Gorpon Baker, of the Research Laboratories 
of the Westinghouse Electric and Manufacturing 
Company, gave on February 7 a lecture on “Self 
Induced Vibrations” before the faculty and students 


of the Engineering College of the University of Wis- 
consin. 


THE Smith-Reed-Russell lecture at the School of 
Medicine, George Washington University, was deliv- 
ered on Mareh 27 by Dr. Benjamin Watson, professor 
of obstetries and gynecology of the College of Physi- 
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cians and Surgeons of Columbia University and di- 
rector of the Sloane Hospital for Women. Dr. Wat- 
son’s subject was “Present-day Conceptions of Puer- 
peral Sepsis.” The April lecture to the faculty and 
students will be given by Dr. Dean Lewis, professor 
of surgery at the Johns Hopkins University and 
president of the American Medical Association. 


Tue centenary of the birth of Mendeléeff in 1834 
will be celebrated by the Chemical Society, London, at 
a meeting to be held on April 19 at the Royal Institu- 
tion. Lord Rutherford will deliver a lecture entitled 
“The Periodie Law of Mendeléeff and its interpreta- 


tion.” 


Tue eighty-first anniversary of the founding of the 
California Academy of Sciences occurred cn April 4. 
The oceasion marked the opening of the spring course 
of lectures, the first of which, on “Desert Lure of 
the Coachella,” was given by John Claire Monteith, 
of Los Angeles. Lectures were planned for April 11 
and 18, to be given by Mrs. W. P. Cockerell, of 
Boulder, Colo., entitled “The Romance of a Flower,” 
dealing with the discovery and development of the 
red sunflower, and “The Guests of the Flowers.” 
This course of lectures is the seventh course on the 
general subject “The Beauties of Nature.” The 
Afriean wild life habitat groups now being installed 
in Simson African Hall were on view for the first 
time. Four of the groups are now under glass and 
six others are nearing completion. 


Unover the auspices of the Edinburgh Mathematical 
Society a Mathematical Colloquium will be held in St. 
Andrews, Scotland, from July 18 to 28. The follow- 
ing lecture courses have been arranged: “World- 
Structure by the Kinematic Methods of the Special 
Theory of Relativity” by Professor E. A. Milne, Ox- 
ford; “Ramanujan’s Note-Books and Their Place in 
Modern Mathematics” by Professor B. M. Wilscn, 
Dundee; “Pictorial Geometry” by Professor H. W. 
Turnbull, St. Andrews, and “Expansions Relating to 
the Problem of Lattice Points” by W. L. Ferrar, Ox- 
ford. In addition there will be single lectures and 
informal discussions. A number of well-known mathe- 
maticians have announced their intention of being 
present. The chief foreign guest of the society will 
be Dr. Willem de Sitter, professor of astronomy at 
the University of Leiden. 


Unper the terms of the Janet Van Hise will, the 
sum of $20,000 is left to the University of Wisconsin 
for the establishment of the Charles R. Van Hise fel- 
lowship in the department of geology. Under the will 
of Mary Clark Brittingham a bequest is made of $10,- 
000, the income to be used for research in the field of 
internal medicine. After making several individual 
bequests, the residue of the Stephen Moulton Babcock 
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estate is turned over to the regents, the income from 
which is to be used for the purchase of books for the 
University College of Agriculture and for the support 
of research fellowships in agricultural chemistry. The 
will of William A. Henry provides that after other be- 
quests have been made, two thirds of the remainder 
of the estate is to be given to the university for the 
purchase of books, pamphlets and manuscripts relat- 
ing to animal nutrition and animal husbandry. 


An American expedition to the Canadian Aretiec 
will be led by Lieutenant Commander Donald B. 
MacMillan, who was a member of Peary’s supporting 
party on his expedition of 1909. Button Islands in 
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Hudson Strait are the goal of the expedition, which 
is to be known as the MacMillan-Bowdoin College (. 


- nithological and Botanical Expedition. Dr. Alfred ( 


Gross, of Bowdoin College, and at least one other pro. 
fessor and eight undergraduates will share in the aj. 
venture. The party will leave Wiscasset, Maine, on 
June 9, in the schooner Bowdoin, returning in Sep. 
tember. The Button Islands were named for their 
discoverer, Sir Thomas Button, who commanded a, 
expedition sent in search of the Northwest P 
more than three centuries ago. The main object of 
the expedition will be an attempt to complete the |if. 
history of certain North American birds, such as ¢. 
pecially the fulmar and the kittiwake gull. 


DISCUSSION 


SILENCING THE “GUNS” OF SENECA LAKE 


A mystery of sound has hovered over Seneca Lake, 
in central New York, for more than a century. Oc- 
casionally, in calm weather with quiet water, a faint, 
low, dull boom is heard distinctly, suggesting a far- 
distant, muffled explosion. Fanciful stories and leg- 
ends have arisen about the strange sounds, which have 
been doubted but well confirmed, widely described and 
discussed, with tentative explanations more or less 
imaginative and unscientific. To residents along the 
southern part of the lake the sounds have become 
commonplace. 

A few well-attested observations have noted areas 
or patches of disturbance in the lake surface coinci- 
dent with the booming. A few persons have associ- 
ated the disturbances of the water surface with escape 
of gas; but the source and nature of the gas and the 
physics of the phenomena’ were yet unexplained. 

However, the phenomena and the physical problem 
are now quite positively solved. _The credit belongs 
to Mr. A. M. Beebee, the geologist and gas engineer 
of the Rochester Gas and Electric Corporation, who 
has recognized the association of certain geologic 
features and physical conditions as having relation to 
the Seneca Lake phenomena. The explanation found 
by him requires deseription of two geologic structures 
—the deep, buried valley that holds Seneca Lake and 
the location and rock structure of the Dundee gas 
field. 

BurigD CANYON OF THE SENECA VALLEY 


Southwestern America has its Colorado Grand Can- 
yon. Central New York has its great Susqueseneca 
Canyon. But, while the Arizona trench is open to 
view as the most superb scenic feature in the whole 
world, the New York ravine is invisible and must re- 
main unseen. 

The only deep, open valleys in eastern America © 
which in dimension and form merit the term “great 
canyon” are the valleys in the Catskill Mountains. 


But these have brief horizontal extent. The buried 
canyon of the Seneca Valley is much over one hun- 
dred miles in length, with a depth, below the three- 
mile width in the southern part, of over two thousand 
feet. Although completely filled with glacial deposits 
and the imprisoned lake, and forever invisible, it is 
yet a physical reality of much interest and educational 
value. 

During the Tertiary Period, preglacial time, while 
northeastern America had elevation several thousand 
feet higher above ocean than it has to-day, the north- 
flowing river which carved the deep Seneca Valley 
had captured the flow of all the Susquehanna system 
in New York, and poured its eopious flood into the 
Ontarian River that possessed the great basin now 
holding Lake Ontario. 

The actual depth of the Susqueseneca Canyon is 
unknown. A drilling at Watkins, near the level of 
the lake, probed to depth of 1,200 feet without reach- 
ing the rock bottom of the ancient valley. The ero- 
sional work of the Tertiary river was terminated by 
the invasion into New York of the Quebee continental 
ice-sheet, initiated on the alpine heights of the eastern 
highlands. The overriding of New York by the 
glacier or glaciers, through probably hundreds of 
thousands of years, completely filled the Susqueseneca 
River canyon with glacial and lake deposits and the 
existing lake. A cross-section diagram of the buried 
canyon, with some exaggeration in vertical scale, is 
given herewith. 


Tue Gas Frevp 


In recent years a rapid development of rock gas 
has been made in the territory between Seneca Lake 
and Keuka Lake. In the western part of the gas 
area, the Wayne field, 97 wells have, during two years, 
reduced the pressure of the gas to near zero. In the 
eastern field, south and southwest of Dundee, 33 wells 
have reduced the gas pressure from 770 pounds pe 
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square inch to 480 pounds. The gas is reservoired in 
the Oriskany sandstone, that has thickness of about 
twelve feet. The diagram below shows a vertical east- 
west section across the eastern part of the Dundee gas 
feld and the ancient river canyon, on a line one-half 
mile north of Rock Stream Corners and three miles 
south of Dundee Village. 

It was theoretically estimated that at the locality of 
the cross-section the rock bottom of the buried canyon 
was at least 800 feet below sea-level. The depth of 
the lake is there 550 feet. But conditions developed 
by the drill appear to prove that the drift filling ex- 


SCIENCE 


341 


amount of compression. The inevitable explosion at 
the surface, along with the reaction of the displaced 
water, would produce the low-pitch, dull sound heard 
infrequently in the southern part of the Seneca 
Valley. 

Northward from Dundee, or in the middle and 
northern portions of the valley, the gas-bearing 
Oriskany stratum, having a southerly dip, lies at 
higher elevations. With less overburden of drift and 
water any reservoired gas in that territory found 
easier escape. This condition may account in part 
for the small volume, or the entire absence, of the gas 
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tends down to at least 900 feet below tide. Two of 
the wells nearer the lake, indicated in diagram, are 
flooded with water to the precise level of the lake, 444 
feet. This implies a more effective water communica- 
tion between the lake and the gas wells than could be 
permitted by the impervious rock strata overlying the 
Oriskany. It is predicted that the numerous drill 
holes on the west will also fill with water to the lake 
level as the gas is withdrawn. Evidently the porous 
Oriskany sandrock abuts against the glacial drift in 
the bottom of the canyon, as the diagram suggests. 

With knowledge of these relations in the geologic 
structure Mr. Beebee recognized that the gas in the 
Oriskany, and under great compression, must have 
found some eseape, probably for many centuries, by 
migration into the Seneca Valley drift; and such 
volume of gas would have ultimate escape upward 
through the water of the lake. And here was expla- 
nation of the Seneca Lake guns. 

It is evident that any gas pushed into the valley 
drift would work its way upward under the progres- 
sively lower vertical pressure. And when a bubble 
of gas finally reached open water at the bottom of the 
lake it would rapidly ascend. With the steady reduc- 
tion in pressure during its ascent the bubble would 
correspondingly expand. Starting at the lake bot- 
tom, under compression, in ascending through 500 or 
600 feet of water it would expand and enlarge twenty 
to forty times its original volume, depending on the 


in the Oriskany north of the Dundee field; even where 
the folded strata and anticlines make structure favor- 
able for its accumulation. 

It appears probable that the depletion of gas from 
the Dundee field must have been in effect ever since 
the removal of the latest ice-sheet, thus allowing open- 
valley condition. Certainly the rapid withdrawal of 
the gas by human interposition will quickly extinguish 
the supply for the Seneca Lake artillery. With no 
sounds reported for the last summer it is probable that 
even now the famous “guns” are silenced forever, and 
are only a memory of the mysterious and legendary 
past. 

Herman L. FarrcHitp 
UNIVERSITY OF ROCHESTER 


A CODE FOR CHEMISTS? 


THE strong movement among scientific men in com- 
mercial work in opposition to codes affecting testing 
and research laboratories is based on the following 
reasons: 

A. The thoroughly unrepresentative character of 
the code proposed for all testing and research ac- 
tivities, 

B. That laboratories would be required to furnish 
information concerning their activities to Code Au- 
thority, thereby disclosing names of clients and other 
confidential information concerning dealings with 
clients. 
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C. Contrary to belief prevailing hitherto, the code 
now contemplates including research activities as well. 

D. Activities of laboratoxy assistants ean not be 
limited to the forty hour maximum average affecting 
employees receiving less than thirty-five dollars per 
week. 

E. That the Code Committee of eight has been un- 
fair to other laboratories in the process of code for- 
mation and that thereby doubt is cast on their fair- 
ness in the administration of the code. 

F. That the proposed code offers no protection 
against unfair competition by state institutions and 
inadequate protection against university laboratories. 

The administration appears to be eager to further 
the acceptance of the code and therefore attempts to 
bring into harmony the various factions econeerned. 
From the point of view of the NRA codification of all 
industries is highly desirable for purposes of further 
reduction of hours and inerease in wages en bloc. 

The group represented by the writer has since its 

inception (July 3, 1933) endeavored to steer a middle 
course by cooperating with the NRA and developing 
a code which in addition to the features required by 
the NRA would contain provisions strengthening the 
profession of the food chemist and thereby increase 
employment. This movement has the cooperation of 
over seventy-five laboratories representing approxi- 
mately four hundred workers. Most of the labora- 
tories are small and their problems are more those 
of the employee than of the employer. In fact, many 
of the collaborators had to abandon all help with the 
exception of a porter or office boy. The principal 
way to aid recovery is to get more work. There is 
overwhelming evidence at hand that the food indus- 
tries, still quite prosperous, in general consider lab- 
oratory work a luxury. In many eases laboratory re- 
ports are mere incidentals supplementing the pur- 
chasing agents’ good judgment, connection with a lab- 
oratory being maintained for its “scenery effect.” 
Because of this attitude the chemist is not rendered 
the same degree of recognition or business courtesy 
as his professional brothers, the legal adviser or the 
advertising counselor. Executives will sanction the 
expenditure of ten thousand dollars to a convincing 
charlatan who is able to simulate an improvement of 
their products by word of mouth or on paper, but 
will hesitate to appropriate one thousand dollars for 
honest work to be done in the actual improvement of 
their products. 

The code proposed by the “Organized Food ah 
oratories” may be unorthodox as codes go, but it en- 
deavors to remedy these conditions by gaining proper 
recognition for honest scientific work. It provides for 
a carefully planned, well-coordinated joint effort, to 
bring closer together the food industries and the in- 
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dependent specialized laboratories. Among the meth, 
ods to be employed for this purpose the following ay 
ready to be put into operation: 

A. Enlargement of the bi-weekly news letters to jy 
clude material of direct interest to the manufactures 

B. Issuance of a directory listing all food labor, 
tories and their specialties such as cereal Products 
vitamin assays, food preservatives, fruit sprays, mij 
products, chocolate, confectionery products, potahj 
waters, meat and meat products, fruits and vegetables, 
beer, wines, distilled liquors, oils and fats, fodders, 
etc., ete. 

C. Issuance of bulletins on special fields illustrating 
the dollar and cents value of applied: science. 

D. Full-page advertising in food journals listing 
members of the food laboratory industry. 

Simultaneously with these endeavors to more closely 
mesh laboratory and industry, there will be activities 
to improve the industry itself, such as: 

A. A section of the news letter will serve as a clear. 
ing house for new methods and improvement of oli 
ones. 

B. Agreements on standard methods wherever pus- 
sible. 

C. Classification of employees according to traip- 
ing and practical experience, ete., ete. 

To be fully effective the plan must inelude all lab- 
oratories serving the food industries. The code wil 
contain a clause making cooperation toward greater 
and more effective service to food industries con- 
pulsory. The increased work resulting from this 
program will render the compulsory features, such as 
the fifteen dollar a week minimum and the forty 
hour maximum for employees receiving less than 
thirty-five dollars a week, unobjectionable. 

The plan has “NRA value” both from the angle of 
labor as well as the angle of the consumer. It is w- 
usual, but in this day of alphabetic management the 
unusual becomes the order of the day. It can be 
said with near certainty that it will put chemists 
back to work. 

H. H. Bunzezt1, 
Chairman, Code Committee 
“Organized Food Laboratories” 


LABORATORY FEES 
Apropos of Dr. Swan’s note on page 579 of the 
issue of Scrence for December 22, 1933, I would like 
to call attention to the fact that at least some institu- 


_ tions have already acted on the suggestions which he 


makes. 

In September 1925, a $10.00 incidental fee pe 
quarter was first charged all students at Montana 
State College to replace the former laboratory fee 
charged students. Since the inauguration of this plat 
students in laboratory science courses have paid 00 
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more for their educational opportunities than other 
indents except their actual breakage in the labora- 
Miories. The laboratory breakage and the cost of 
chemicals and supplies used in chemical laboratories 
for instructional purposes is not nearly so large as 
many people suppose. This misconception no doubt 
arises from the rather large laboratory fees charged 
at some institutions, where at least a part of these 
fees are used to buy research material and equipment. 
It has been shown? that students breakage in chem- 
istry per quarter eredit hour averages about $0.40 for 
Home land grant schools and that the total average 
cost of chemicals, supplies, stock-room operation and 
this breakage item is only about $0.90 per student 
Buarter credit in all the courses ordinarily taught by 
® , chemistry department where there are not a large 
number of graduate students doing research work. 
= If a student carried a very heavy schedule of 50 
quarter credit hours during the year and this was all 
laboratory science, his breakage would be approxi- 
mately $20.00 per year. Seldom will half of his work 

be laboratory science courses, however. 

I believe that Dr. Swan is correct in his belief that 
laboratory fees originated in the early days of labo- 
ratory work when it was only tolerated—not weleomed 
—and for that reason not permitted to have any 
money. Unfortunately this attitude still persists rather 
strongly among many administrators. They are not 
only niggardly in their money allowance for labora- 

= tory work, but they do not (nor do most of the eredit- 
ing associations) give the laboratory instructor full 
jcredit for hours in the laboratory on the same basis 
as hours in the classroom, nor is there any allowance 
for this in salary. This is true, despite the fact that 
| it frequently requires much more preparation to teach 
m the laboratory work and that laboratory teaching is 
|frequently much more exacting than lecture work. 
Many administrators are no doubt familiar with very 
poor laboratory work where little, if any, preparation 
ws made and where the instructor sits in his office 
fe ‘during the laboratory period. I do not, however, 
[ believe this is an exeuse for classing all laboratory 
‘xstruction in this category. Some lectures are given 
with the same lack of preparation. | 
BS ! heartily agree with Dr. Swan in regard to the 
© distribution of the laboratory costs among all the 
students, and Montana has made this uniform cost 


Be ‘istribution in all the state schools. However, I be- 


lieve the idea should be earried farther and laboratory 


me Science teachers given eredit for laboratory teaching 


; in the same basis as for lectures, quizzes and recita- 
tions, 


Open E. SHEPPARD 
Monrana State 


1935 Journal of Chemical Education, 10: 635-6, 
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INDIA AND AMERICAN SCIENCE 


In Scrence for July 14, 1933 (78: 2011, 36), 
“Taxila” writes about the attitude of Indian men of 
science towards American science. He says that the 
“opimen expressed by the majority of them relative 
to American scientific work was that much of it was 
‘spurious,’ ‘no scientific vaiue,’ ‘will have to be care- 
fully repeated,’ ‘take with a ton of salt all that comes 
from the New World,’ ete.” Then he goes on to say 
that such prejudices are not based on facts, and 
finally suggests as a solution that the answer to this 
prejudice lies in the fact that many scientific institu- 
tions and societies in America send their publications 
free to any one who chooses to ask for them. In the 
concluding paragraph “Taxila” gives the advice that 
it “is time for the experiment stations to revise their 
free distribution policy, especially in these depression 
days, and help also in acquiring a proper recognition 
for American science.” If the free distribution policy 
were the real cause, it should be discontinued not 
only “especially in these depression days,” but al- 
ways. 

As a native of India and as a man of science, may 
I be permitted to express my opinion on the subject? 
Unfortunately it is quite true that the opinion in 
India about American science is as “Taxila” has ex- 
pressed it very clearly. But neither the explanation 
nor the remedy is what he would have us believe. Any 
one writing for “literature” is naturally seeking 
knowledge, and it would be unreasonable to suppose 
that he would take the trouble to write to America 
unless he were genuinely interested. Of course, there 
are some whose interest lies not in the scientific value 
of the publications, but in collecting a library, and 
such people, of whom there are many, need not be 
taken into consideration. I believe that those Indians 
who write for and obtain gratuitously bulletins and 
memoirs are sincerely grateful for any assistance ac- 
corded to them by the papers in question, and to the 
institution for its “desire to help and for the spread 
and dissemination of knowledge.” It is true that cer- 
tain institutions are “over generous” in sending ail 
their publications, and that is a practise which should 
be discontinued by all means. In these days of spe- 
cialization one can hardly find time to read all that is 
published in his own subject, and can therefore give 
no more than a passing interest to subjects which are 
not directly or indirectly allied to his own. 

The reason why American science is looked upon 
with contempt is altogether different to what “Taxila” 
has suggested; it lies in the educational system of 
America. We all know that good and bad universities 
are to be found in every country. The custom in En- 
gland, as also in India, is to always write the name of 
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the institution after all academic degrees, whereas it which the writer, though not educated in any Ame. 


is not so in the United States. When we see a Ph.D. ican university, has the greatest respect—ean Mm 1 
from an American university we are at a loss to know achieved not by adopting mercenary policies, }y; y mm 
whether the Ph.D. was obtained from Harvard or taking pride in the institution which has made yy sik 
Yale or from any other university whose charter has what we are. of t 
been granted only the year previous to the granting Biren Bonnurya, reli 
of the Ph.D. We moreover know that there were uni- #§ FOREIGN MISSION SEMINARY the 
versities in the United States which would confer a WasuineTon, D. C. A 
doctor’s degree with no more preliminaries than the t4— SENSITIZATION OF GUINEA Pics 1) fae" 
payment of a specified fee. I know of one instance POISON IVY tion 
where a certain individual, an Indian, obtained a doc- Wun an acetone extract of poison ivy leaves i lane 
tor’s degree—I am not sure whether it was Ph.D. or and 
LL.D.—by paying $100, and he had 
inflammatory reaction. When, however, the 

America! spurious ment is reapplied afier an imbetial, the second 
impression of the universities o erica, ‘ 

good ones suffer with the bad ones. If, on the other eponse is manny Ale, ti eal 


previously treated, sensitized animal will react to 4j. 


hand, it were customary to write the name of the lutions too weak to produce a definite response in Tal 
university after the titles are given, it could easily be | 191 animals. C 


seen whether the letters of the alphabet are purely won the extract is in jected into the peritonea tion 
ornamental or if they have any value, and when un- cavity or into musele, no change in sensitivity can be 
accompanied by the name of the institution granting gemonstrated later by painting the skin with pois ato 
the degree it could be taken as an indication that the ivy extract. It appears that sensitiveness of the skin 


alma mater is nothing to be proud of. But perhaps i,’ produced only by treatment of the skin. * 
ie course I suggest is contrary to demoeratie prin- One intravenous or intramuscular injection of the of 
ciples. 


extract into sensitive animals does not alter the degree 
Another thing which brings American scientific in- o¢ response to later skin tests. Passive transfer of 


stitutions into contempt is their lack of understand- 4), sensitiveness has fail ed, not only-when the blool 

ing in certain respects. Very often a book will be 4s . i are 
8 : P ry ~~ Of the sensitized animal was injected locally in the 

published in India and after the author’s name will skin, but when -it was given intraperitoneally to 1 

be a note saying “Foreign Correspondent to X. Insti- 


tution,” which means nothing more than that the ‘Tests of sensitiveness by injecting the extract intr ' 
author once wrote a letter to the institution in ques- cutaneously result in the same response in sensitive a 
tion. Unless the author is a bona-fide “foreign corre- 5, normal animals. If the extract is concentrated, 


spondent” or whatever he professes to be, such “boost- joorosis results but if dilute, no reaction at all may > 

cole ing” should be strietly prohibited, even going to the jocuit | 
length of legally prosecuting the author and the pub- Francois M. Rackemany wit 
lisher. Frank A. Simon 

The proper recognition of American science—for Boston, Mass. the 

an 


SPECIAL CORRESPONDENCE | be 


Sot ee THE TEMPLETON CROCKER EXPEDITION _ Bernice P. Bishop Museum; Mr. Norton Stewart, 

ee TO THE SOLOMON ISLANDS naturalist of Santa Barbara, Calif.; Mr. Maurice | 

THE auxiliary schooner Zaca, owned by Mr. Temple- Willows, entomological collector; Dr. John Hynes, 
ton Crocker, returned to San Francisco on September New Haven, Conn., ship’s surgeon, and Mr. Toshid | 
15, 1933, after conducting a preliminary medical, Asaeda, artist and photographer. 
ethnological and natural history survey of parts of The Zaca left San Francisco on March 2 and sailed 
the Solomon Islands. In addition to Mr. Templeton via Ensenada, Mexico, to Honolulu, where her out: Jo 
Crocker, leader of the expedition, the scientific staff ing was finished. En route to the Solomons ‘ie | 
ineluded Dr. Sylvester M. Lambert, of the Western stopped at Palmyra Island, where plants and inset!s 
Pacific Health Service; Mr. Gordon White, of the were obtained, and at Puka Puka, where other collet 
British Solomon Islands Health Department; Mala- tions were made, together with ethnological notes Ty 
chai, native medical practitioner of Suva, Fiji; Mr. After calls at Pago Pago and Suva, and an official rin 
Gordon MacGregor, ethnologist on the staff of the entrance into the Solomons at Vanikolo Island, Sau By. 
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Cruz, short visits were made at the Polynesian islands 
of Tikopia and Nupani. 

On May 10, the ship anchored at the atolls of 
gikaiana, where a study was made of the prevalence 
of tuberculosis, yaws, filaria and malaria, and of the 
religious beliefs, customs and social organization of 
the little known people. 

At Tulagi, the next port visited, Dr. Lambert began 
his intensive research among the Melanesian popula- 
tion, while the other members of the expedition were 
landed on Guadaleanal Island to collect insects, plants 
and fish. A week later the entire party journeyed 
‘o Malaita Island, where with the assistance of Messrs. 
Barley and John White of the government of the 
Solomon Islands, a very successful and large tuber- 
cylin and anthropometrical survey was made in the 
Tai district. 

On completion of the work at Malaita the expedi- 
tion sailed to Rennell and Bellona islands, the chief 
objectives of the expedition. These two large isolated 
atolls, which at some time have been thrust out of 
the sea, are bordered by abrupt, almost impregnable 
coral walls. The unattractive coasts, without safe 
landing beaches and without products of commercial 
value, have remained almost free from European con- 
tact. Missionaries and traders have no foothold there. 


® Here are two islands where Polynesian inhabitants 


are living much as they did when their ancestors 
arrived some 20 generations ago. Virulent European 


| diseases have not been introduced, and the plant, bird 


and insect life has remained undisturbed. 

With this virgin field before them, the expedition 
worked unceasingly to make the most extensive col- 
lections possible and to learn as much as possible of 
the native life and customs. 

Through friendships established on a previous visit 
with the Whitney South Sea expedition, Dr. Lambert 
was able to immediately bring to a tiny beach on 
the coast the population of one district, and make 
an intensive study of disease and general health. Dr. 
Hynes, who assisted in this medical research, acquired 
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a large number of blood samples for filarial tests and 
blood groups. 

On Bellona Island the annual religious ceremony 
of offering the first fruits of the harvest was in full 
swing when ‘the expedition landed. The unusual op- 
portunity was offered of recording this in motion 
pictures and making extensive notes on religion and 
particularly the conduct of priests, while the gods 
were “dwelling” in their bodies. 

After completing the work at Bellona and Rennell, 
Tulagi was revisited, and the medical and health sur- 
vey was continued at San Cristobal, Santa Anna and 
Santa Catalina islands. On the return voyage from 
the Solomon Islands the small Polynesian settlements 
in the Swallow Islands and at Anuda (Cherry Island) 
were visited. 

On July 23 the expedition reached Suva, where 
Dr. Lambert and his assistant left the party, and 
Mr. Crocker and Mr. Willows took ship for San 
Francisco. The remaining three members of the 
scientific party sailed to the Phoenix Islands via 
Pago Pago to investigate the “stone ruins” reported 
in the British Naval Survey of 1889. 

The Zaca returned to Honolulu with about 3,200 
artifacts from Polynesia and Melanesia, a !arge ento- 
mologieal collection, many rare plant specimens, a 
great quantity of small fish taken with dip nets, land 
and sea shells, and some 1,400 photographs and 
numerous sketches, mainly of marine life. The bo- 
tanical and malacological collections and a represen- 
tative ethnological collection of material were e- 
posited in the Bernice P. Bishop Museum. The insect 


material is deposited with the California Academy of | 


Sciences. The results of a special study of canves 
made by Mr. Crocker will be sent to Dr. A. C. 
Haddon, of the University of Cambridge. The re- 
mainder of the collections will be presented to various 
institutions in America and Europe. Reports by Dr. 
Lambert will be published by the Rockefeller Houn- 
dation. The results of the anthropologie studies wil! 
be published by the Bishop Museum. 


QUOTATIONS 


WILLIAM H. WELCH 

THE appointment of a man even of outstanding at- 
‘ainments to fill a chair in a university is not ordi- 
narily an event of historie importance. But when 
Johns Hopkins made Dr. William H. Welch its first 
professor of pathology fifty years ago this month, it 
took a step that influenced the development of medi- 
cine and therefore affected the well-being of a nation. 
The highly trained, white-elad nurses in private and 
hospital practice, the hospitals themselves, the hun- 
dreds of laboratories where pathological specimens are 
*xamined by experts in diagnosis, the physicians who 


have mastered half a dozen sciences, and, above all, 
the research institutions where explorations in new 
fields of biology and medicine are planned and under- 
taken—they are all his products, the flowers that 
sprang from the seed then planted. 

Out of that school, the first in this country modeled 
after corresponding European institutions, came the 
deans and leaders of American medical research— 
pupils of Welch himself and of Osler, Halsted, Kelly, 
Howell and Abel, all his appointees to a faculty the 
like of which had never been assembled in this coun- 
try. Henceforth the physician who decided to forego 
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practice and devote himself to research was no longer 
regarded as an eccentric. With a new generation 
trained in accordance with the highest ideals not only 
in every branch of medicine but in the collateral 
branches of physics, chemistry and biology, Welch 
could move on to wider fields. The Rockefeller Insti- 
tute was founded, with Welch as the one president that 
its scientific board has ever had. The Carnegie Insti- 
tution was created, with Welch a dominant force. 
Conscious of the needs of humanity cluttered in cities, 
he established the Johns Hopkins School of Medicine 
and Public Health and made it so pre-eminently the 
leading institution of its kind that one quarter of its 
students are foreigners. Himself a man of wide ecul- 


ture, a living piece of scientific history, he cappeq thi 
by founding and heading the Institute for the Hisy, 
of Medicine, not as an academie ornament to a uniye, 
sity already great, but as a practical school where 
trends in medical research are studied and linked yi, 
the pulsating life of the world. 

For fifty years Dr. Welch has been the Guiding 
genius of medical research and teaching in this go), 
try, the most potent influence in raising the standan 
of public and private practice. “In the short span of 
a lifetime,” Dr. Simon Flexner, his pupil, has writte, 
“he raised medicine in the United States from a benef. 
eent art to an expanding science.”—The New Yor 
Times. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IMPROVED TECHNIQUE FOR THE ARTI- 
FICIAL FEEDING OF THE BEET LEAF- 
HOPPER WITH NOTES ON ITS ABILITY 
TO SYNTHESIZE GLYCERIDES 


Insects vary greatly in their feeding habits, as 
many studies have revealed. They not only represent 
an exceedingly large group of organisms, but their 
life histories are most often very complex as well. 
Their nutritional requirements during the larval and 
adult stages are often quite distinct, and compara- 
tively few chemically controlled nutritional experi- 
ments have been earried out with them. 

Loeb’ 2 found that Drosophila could be raised on a 
sterile medium containing sugars, ammonium tartrate 
and inorganic salts. However, when the flies were 
raised from the eggs under sterile conditions they 
were unable to propagate in the artificial medium. 
This difference is attributed to the fact that the 
larvae use yeast as their principal food. 

Abderhalden,? in his experiment with the feeding 
of the beetle, Anthrenus museorum, on a diet of pure 
silk, observed that the insect was able to build from 
amino acids all the substances necessary in the econ- 
omy of the larva and adult. 

Because of the general physiological interest which 
attaches to this ability of certain insects to elaborate 
complex nutritional substances from simple diets, the 
present note is published in order to call attention to 
the ability of a homopterous insect (Hutettix tenellus 
(Baker)) to synthesize fats from simple carbohy- 
drates, and also to call attention to an improved tech- 


1J. Loeb, ‘‘The Simplest Constituents Required for 
Growth and the Completion of the Life Cycle in an In- 
sect (Drosophila),’’ Science, 41: 169-170, 1915. 

2J. Loeb, ‘‘The Salts Required for the Development 
of Insects,’’ Jour. Biol. Chem., 23: 431-434, 1915. 

8 FE. Abderhalden, ‘‘ Beitrag zur Kenntnis der synthet- 
ischen Leistungen des tierischen Organismus,’’ Zeitschr. 
physiol. Chemie, 142: 189-90, 1925. 


nique for feeding such insects upon artificial solp. J 


tions of known composition. 

Relatively few controlled studies have thus far bee 
made on the nutrition of phytophagous sucking jp 
sects because of the difficulty in securing satisfactor: 
feeding under artificial conditions. Carter,*® in tw 
publications, has described a method applicable to the 
feeding of known solutions to homopterous insects 
Carter’s technique is, however, unsatisfactory fron 
the standpoint of manipulation, changing feeding 
solutions, sterilization and—most important of all— 
in securing uniform feeding on the part of all caged 
leafhoppers owing to the difficulty experienced by tle 


insect in finding and maintaining a satisfactory pos: § 


tion upon the feeding membrane. Recently, Fife® ha 
described a new technique designed primarily for ob- 
serving the feeding of individual insects upon smal! 
droplets of nutrient solution. 

Neither the Carter nor the Fife methods were et- 
tirely satisfactory for the purpose in view. In cot- 
sequence, an attempt was made to devise a method 
whereby reasonably large numbers of leafhopper 
could be fed simultaneously upon a nutrient sclution 
—one which would obviate the error resulting from 
the failure of individual insects actually to find the 
nutrient solution, and in which mechanieal difficultie 
in the way of feeding, resulting from the insecut 
foothold provided by the animal mesentery or ¢ap- 
ping membrane, recommended by Carter, could 
eliminated. 

4 Walter Carter, ‘‘A Technic for Use with Homopte 
ous Vectors of Plant Disease, with Special Reference \ 


the Sugar-beet Leafhopper, Eutettia tenellus (Baker),” 
Jour. Agric. Res., 34: 449-451, illust., 1927. 


5 Walter Carter, ‘‘An Improvement in the Techniqt § 


for Feeding Homopterous Inseets,’’ Phytopathology, 1: 
246-247, 1928. 
6J. M. Fife, ‘‘A Method of Artificially Feeding the 


Sugar-beet Leafhopper,’’ 75: 465-466, illus, 


1932. 
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After considerable experimentation an apparatus ascertained that certain of these sugars (monosac- 


vas finally developed (Fig. 1) consisting of a shallow charides and disaccharides) were capable of sustain- po | 
‘cayeer” to Which had been sealed a vertical L tube. ing life from 200 to 300 hours at 70° to 80° F. under mage : 
This vessel is eapped with a mesentery membrane of conditions of continuous illumination. In all cases tad 


the type recommended by Carter. The solution is the sugars employed were of Kahlbaum’s quality. 

added to the feeding apparatus until the liquid is in In connection with these studies, it became of in- se 
ing terest to ascertain whether or not the insect was able _% Re 
Se to build up or maintain fat reserves from pure sugar ae 
solutions. To test this the following experiments 


Tds 

of were conducted. 

, In the first experiment about 50 overwintered ‘ 

ef. females of Eutettix tenellus were removed from hiber- te 

ork nation cages and fed by the method just described = 
upon a distilled water solution containing 1.5 per na 
cent. glucose and 1.5 per cent. fructose, which was cape 
changed daily. The test was conducted at 70° to 80° ae 


F. under continuous illumination. At the intervals 
indicated in Fig 2, from 7 to 9 of the insects were 
removed and analyzed in duplicate for total fats, ac- 
cording to the micro method developed by Fulton.’ Paar 
Determinations in all cases checked within two to poe 
three tenths of one per cent. a 

It will be noted that the fat content of the leaf- || 
hoppers in this test, beginning at 34.2 per cent., grad- ie 

—— ually inereased, reaching a peak of 42.2 per cent. at ap 
Fig. 1. Apparatus devised for simultaneously feeding the end of 144 hours, thereafter gradually declining RA | 
' large numbers of homopterous insects ona =—-_—_—_isto the end of the test period. In this experiment two ee 
nutrient solution. of the test insects died from natural causes. 

As a check to the foregoing, determinations of total Maths 
contact with the entire surface of the membrane by fats were made on overwintered females fed only on oe 
means of the side arm, which is corked to prevent  istilled water. Although they had the same fat con- 
contamination. This feeding vessel may be washed tent (34.2 per cent.) at the beginning of the test as 

: and sterilized in aleohol without removing the mem- hose in the foregoing experiment, at the end of 72 
brane or impairing its efficiency. For use with this hours this had decreased to 12.5 per cent. fe 
feeding dish, a cage made of a 3-inch eylinder of In the second experiment two sets of about 65 | 
lS-inch glass tubing, eapped at both ends with a fine ewly matured spring brood females were fed, as de- 
open-mesh eloth such as Georgette or scrim, is eM- scribed above, upon a solution of the composition 

| ployed. The upper end of the cloth capping has a jyst indicated. In both this and the third experi- 
small opening for admission of the test insects, which iment described later, the feeding insects were held at a 
is at other times closed by a cotton plug. The cage 4 eonstant temperature of 80° F. and 50 per cent. 
containing the test inseets is placed upright upon the yelative humidity. From 6 to 7 insects were removed 


membrane: surface over the solution. With this ar- from each series at the time intervals indicated in ae 
Pict feeding will begin almost at once and Fig. 2 and total fats determined, in duplicate, for iN 
reely continue as long as the insect lives. No evi- ach series. The results in all cases checked within pie! 


ty of unwillingness or inability of the leafhopper two to three tenths of one per cent. As will be noted, Ry: 
re bee the solution or to feed upon it was found. the form of the “fat curve” corresponds very closely nee 
ermore, with this arrangement it was possible with that previously determined on the basis of over- | 


ange feeding insects from one solution to an- wintered females. It is of interest to note the ex- Arad 
ag without handling them, merely by lifting the tremely low (16.3 per cent.) initial fat content of el 
Reo leaf Saucer cian From 25 to 50 test newly matured females, as compared to overwintered wae 
‘ed apparel may confined in this cage with- females (34.2 per cent.). The fat content built up aa 
Ing. from this value to its maximum of 32.2 per cent. at 
os yo primary nutritional requirements the end of 120 hours, thereafter gradually decreasing. ae 
ot the beet leafhopper numerous experiments were ae 


condueted in whi ; 4 7R. A. Fulton, ‘‘Fluctuations in Fat Content of £. re 
ich the insects were fed upon solu tenellus (Baker) "Relative to Hibernation and Overwin- re 


* tions of simple sugars. Among other things it was tering Ability’’ (in press). 
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_ viously described. Six to seven insects were Temovej 


2---NEWLY MATURED @ 
a 
= 3—-NEWLY MATUREDS 
© 


24 48 %72 8 120 144 68 2 26 240 264 268 312 336 
HOURS OF LIFE 


Fic. 2. Variation in fat content of overwintered 
Eutettiz tenellus fed upon a mixed solution of 1.5 per 
eent. fructose and 1.5 per cent. glucose, showing evidence 
of the ability of Ewutettix tenellus to synthesize fats 
from carbohydrates. 


During the period of this test three to four of the 
caged leafhoppers in each set died from natural 
causes. 

At the same time the foregoing test was made, a 
third experiment upon newly emerged males was con- 
ducted. In this experiment two sets of 75 males each 


SPECIAL ARTICLES 


VASOMOTOR REPRESENTATION IN THE 
CEREBRAL CORTEX! 


Ir has long been known that vasomotor conditions 
of the body are regulated in part by the central ner- 
vous system, but the anatomical position of the 
regions involved in this control has not been suffi- 
ciently studied. In 1880, W. Hale White? reported 
changes in body temperature in human beings, and 
in rabbits, after lesions of the corpus striatum. Since 
that time, the hypothalamus has come into prominence 
as the area chiefly responsible for regulating body 
temperature. Keller? and Bazett* find that a eat 
maintains constant temperature when the hypothala- 
mus is intact, but fails to do so when it is destroyed. 
Moreover, Cushing® in 1932 reported changes in body 


1 From the Laboratory of Physiology, Yale University 
School of Medicine. 

2W. Hale White, ‘‘The Effect upon Bodily Tempera- 
ture of Lesions of the Corpus Striatum and Optic 
Thalamus,’’ Jour. Physiol., 2: 1, 1890. 

3A. D. Keller, ‘‘Observations on the Localization of 
the Heat Regulating Mechanisms in the Upper Medulla 
and Pons,’’ Amer. Jour. Physiol., 93: 665, 1930. 

4H. C. Bazett, B. J. Alpers and W. H. Erb, ‘‘ Hypo- 
thalamus and Temperature Control,’’ Arch. Neurol. 
Psychiat., 30: 728, 1933. 

5 H. Cushing, ‘‘ Papers Relating to the Pituitary Body, 
Hypothalamus and Parasympathetic Nervous System.’’ 
Springfield, Ill., Charles C. Thomas, 1932. 
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were fed upon solutions of the same composition re 


at the time intervals indicated in the graph (Fig, 9) 
and total fats determined in duplicate for each Serieg 
In this set determinations checked in all cases wit,;, 
four to five tenths of one per cent. Although the 
fat content of the males is consistently lower through. 
out (starting at 11.5 per cent. and attaining a maxi. 
mum of only 13.2 per cent. at 96 hours) the gener) 
form of the “curve” is still clearly the same as prey, 
ously determined for both overwintered and ney) 
emerged females. In this experiment 7 to 9 maj al 
from each set died from natural causes. sul 

It is clearly apparent from the results of the for. i 
going experiments that the beet leafhopper is capabi tui 
of synthesizing glycerides when fed only upon glucom Fe ha 
and fructose. This ability does not continue indef. du 
nitely, however, and its cessation is undoubtedly ¢). 0 
related with the general insufficiency of the pu Mire 
sugar diet which reflects itself, after a more or les HMM of 
extended time, in those general metabolic disturbance lel 
which ultimately result in death. 
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temperature following intraventricular injection «i 
pituitrin, the accompanying hypothermia, vasodilai:- 
tion and diaphoresis being attributed to the actin i 
of the drug on a possible parasympathetic center in 
the hypothalamic area. 

The presence of unilateral vasomotor changes x- 
companying lesions restricted to the cerebral corte 
suggests that higher centers may also be involved 
the more delicate vasomotor adjustments. In 187i 
Eulenberg and Landois* found that stimulation 0 
the post-central region in dogs and rabbits resulted 
in a rise in skin temperature of the contralateral e- 
tremities, and in 1888 Gowers’ observed that vascula! 
changes were often present in the paralyzed limbs o! 
patients with hemiplegia. Bechterew® in 1911 cor 
eluded, both from the work of other investigator 
and from his own experiments on dogs, that stimult- 
tion of certain cortical areas influenced heart 1!¢ 
and blood pressure, and in addition he cited cases “ | 
traumatic lesions of the “central gyrus” in man wi! Hy 

6 A. Eulenberg and L. Landois, ‘‘tiber die thermisché! 
Wirkungen experimentellen Eingriffe am 
und ihre Beziehung zu den Gefassnerven,’’ Virchow' 
Arch., 68: 245, 1876. 

7 W. R. Gowers, ‘‘A Manual of Diseases of the Nerv" 
System.’’ London, J. and A. Churchill, 1888. 


8 W. v. Bechterew, ‘‘Die Funktionen der Nervencé™ 
tra.’’ Jena, Gustav Fischer, 1911. Vol. 3. 
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‘nereased temperature in the contralateral half of the 
body. This elevation in temperature of the affected 
extremities has since been noted repeatedly in clinical 
® ses of cortical hemiplegia, but the vascular changes 
have usually been attributed to atrophy or to paralysis 
and disuse. Langworthy and Richter have found 
two regions adjacent to the motor area of cats which, 
when stimulated, produced a change in sweating as 
measured by galvanic skin response. Stimulation of 
no other area of the cortex produced such a change, 
but faradization of the eortico-spinal, cortico-pontine 
nals Mand rubro-spinal and vestibulo-spinal tracts all re- 
sulted in characteristie galvanic skin responses. 

A human ease showing unilateral vasomotor dis- 
able turbance has recently been reported.*® The patient 
coe FE had a tumor of the right premotor area which pro- 
def. duced symptoms of paresis and Jacksonian attacks 
Cor. confined to the left arm alone, but there was increased 
ure redness, heat and sweating over the entire left side 
less HME of the body, together with inconstant edema of the 
nes left hand. 

Recently, in the course of some experiments on the 

® effect of extirpation of the premotor cortex (area 6 

Y of Brodmann) on the motor performance of sub- 
human primates," a difference in the skin temperature 
of the extremities on the two sides was observed, fol- 
lowing unilateral ablation of the premotor cortex. On 

© further investigation of this phenomenon it was found 
that the palm and sole of the extremities contralateral 
to the lesion were definitely colder to touch than those 
of the ipsilateral side. This difference in skin tem- 
perature, measured by a Leeds-Northrup temperature 

‘recording apparatus, varied between 2 and 4 de- 

grees F. A very transient edema lasting 24 to 48 

hours accompanied this change, which was also transi- 

tory, but lasted one to two months after operation. 

In one chimpanzee the affected extremity showed a 
; fe very evident alteration in the texture of the skin 
f which became drier and thicker than on the normal 
side. These changes of temperature and skin con- 
. 9B sistency were present after the temporary paresis had 
disappeared, and this could not therefore be attributed 
to disuse. 

= In order to analyze this vasomotor phenomenon in 
greater detail the following observations have been 
made. When a normal animal is subjected to rapid 
ilterations in the temperature of its surroundings, 


°0. R. Langworthy and C. P. Richter, ‘‘ The Influence 
= of Efferent Cerebral Pathways upon the Sympathetic 

Nervous System, ?? Brain, 53: 178, 1930. 

a Margaret A. Kennard, H. R. Viets and J. F. Fulton, 
G he Syndrome of the Premotor Cortex in Man; Forced 
pee Spasticity and Vasomotor Disturbance,’’ 

rain, 57: (im press), 1934. 

; “1 J. F. Fulton and Margaret A. Kennard, ‘‘A Study 
Flaccid and Spastic Paralyses Produced by Lesions of 
~ Cerebral Cortex in Primates,’’ Research Publ. Ass. 

es. Nerv, Ment, Dis., 13: (in press), 1934. 
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there is an immediate reflex alteration of the skin 
temperature of the soles and palms which is equal 
on the two sides. After unilateral extirpation of 
certain portions of the frontal lobe, abrupt cooling 
gives rise to vasoconstriction, which occurs equally 
and simultaneously in both feet as it does in a nor- 
mal monkey; but on heating vasodilatation occurs 
very slowly in the foot opposite to the operated cortex, 
whereas in the ipsilateral foot it is prompt and 
normal in character. This alteration in the vaso- 
dilator mechanism is marked immediately after opera- 
tion, but disappears slowly in the course of several 
weeks. Sweating is bilaterally equal, as determined 
by the starch iodine method of Guttmann,'? only 
when the temperature of the two extremities happens 
to be the same. 

The following manifestations related to the para- 
sympathetic systems are also associated with disturb- 
ance of the premotor cortex: (1) stimulation of the 
premotor area in monkeys results in slowing of the 
heart, and eventually in irregularity of heart beat; 
(2) stimulation of the premotor area also produces 
an increase in intestinal peristalsis;'* (3) bilateral 
extirpation of the premotor area has been followed 
in monkeys by intestinal stasis and in several in- 
stances by intussusception.'* 


CONCLUSIONS 


The premotor area of the cerebral cortex directly 
influences the autonomic nervous system and in par- 
ticular the vasomotor mechanism, since lesions con- 
fined to this area, both in man and in subhuman 
primates, result in: (1) alterations in skin tempera- 
ture in the contralateral side of the body; (2) altera- 
tions in color and texture of the skin; (3) occasional 
and inconstant edema of the contralateral extremities; 
and stimulation of this region causes (4) changes in 
heart rate, and (5) alterations in intestinal motility. 


Marcaret A. KenNnarp 


THE PRESENCE OF NITRIFYING BACTERIA 
IN DEEP SEAS* 

ProBaBLy no other phase of marine bacteriology 
has attracted as much attention as the process of oxi- 
dation of ammonium salts, which results in the for- 
mation of nitrite, followed by the oxidation of the 
nitrite to nitrate. Some investigators believed that 
the eycle of nitrogen in the sea is practically similar 


12 L. Guttmann, ‘‘Die Schweisssekretion des Menschen 
in ihren Beziehungen zum Nervensystem,’’ Zeits. f. ges. 
Neurol. Psychiat., 135: 1, 1931. 

13 J. W. Watts and J. F. Fulton, ‘‘Intussusception— 
the Relation of the Cerebral Cortex to Intestinal Motility 
in the Monkey.’’ New Eng. Jour. Med., 210 (to ap- 
pear), 1934. 

1 Contribution No. 44 of the Woods Hole Oceanographic 
Institution and Journal Series Paper, New Jersey Agri- 
cultural Experiment Station, New Brunswick, N. J. 
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to that in land soils, while others were convinced that tures from stations 1730 and 1736 were incubated F 

nitrates are not formed in the sea itself but are 8° C., active nitrite formation from ammoniyn sl 

ee brought into the sea from the atmosphere or by land was obtained in 46 days. 

ox ie oe drainage; still others denied altogether the bacterial Although the presence of nitrite-forming bacters 
Pale nature of the process and suggested its origin by elee- was demonstrated in practically all the samples of 


- trie discharges or by photochemical processes. marine-bottom material, no matter at what depth and = 

. In The work of Brandt, Thomsen, Issatehenko and at what distance from shore, the formation of nitrate 1 
i Lipman led, however, to a definite conclusion that, could not be demonstrated in the cultures, jj; : : 
i) while nitrifying bacteria may be absent in sea water, due to the fact that the method of testing for hitrate 1 


they are present abundantly in the sea bottom. is much less sensitive than that for nitrite, and aly 
Issatchenko? demonstrated the presence of these or- because the nitrate-forming organisms develop my, 
S ganisms in the North Arctic Ocean and in the Sea later. In the case of the cultures of nitrifying hy, 8 
a of Azov; he found them also in the Black Sea, but teria obtained in 1932 from the bottom deposits take, Ii 
only in the bottom material close to shore. Similar off Gay Head, it took from 42 days to nearly thre 
results were obtained at the Woods Hole Oceano- months’ incubation of the cultures before the nitrat. 
graphic Institution,* for samples taken from the forming bacteria could be demonstrated. However, 


Gulf of Maine and from George’s Bank; the method once they began to develop in the medium, furthe; s 
used for demonstrating the presence of these or- transfers resulted in active production of nitrat l 
ganisms was found to be of primary importance. within a week or two. 
He One of the major criticisms* directed against the These results prove beyond any doubt that the proc. J 
.. findings of the nitrifying bacteria in the sea only ess of nitrification in the sea is brought about by bat. 
5 | along the littoral zone was that they are not normal teria which are native inhabitants of the sea bottoy 
Bell sea inhabitants, but that they are rather a result of and are not merely contaminations from land. 
i introduction from land soils by means of drainage Cee. Cur 
waters. In order to meet this criticism, samples of Barwarp ConuMBrA ] 
sea-bottom material were cbtained on the oceano- 
graphie vessel, Atlantis, from deep seas, north of New Jersey 
Bermuda. The greatest depth of the water was 4,742 EXPERIMENT STATION : 
meters. The methods used for obtaining the sampies | 
of sea bottom under sterile conditions as well as for BOOKS RECEIVED 


determining the presence of the specific organisms are BuRTON, MAURICE. Sponges. Vol. 14, No. 4 of Gra 
deseribed in detail elsewhere.® Active formation of Barrier Reef Expedition Scientific Reports, 1925-0. 


nitrite, in an ammonium sulfate medium, was obtained P Illustrated. British Museum (Natun 

[eactles at room temperature in 7 days, in the case of some Catalogue of the Books, Manuscripts, Maps and Dro 
Jat samples, and in 27 days in all samples, as shown in ings in the British Musewm (Natural History). Vol 


VII, Supplement, J—O. Pp. 967. British Musew 
(Natural History). 
TABLE 1 Cote, ArTHur H. and Karn W. BigeLow. A Manual of 
f Thesis-Writing. Pp. ix+48. Wiley. $0.75. 
Contribution Etude du Peuplement Zoologiqu 
Botanique des Iles du Pacifique. Pp. 288. Paul Lecle 


b Table I. It may be of interest to add that when eul- 


sta. Depth Location in valier and Fils, Paris. 
tion bottom LONGWELL, CHESTER R., ADOLPH Knorr and 
Ne. Long. 7 18 27 36 Fut. Outlines of Physical Geology. Pp. 356. 


figures. Wiley. $3.00. 
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1725 165 40°01’N 70°04’ 
1726 643 39°51’ 69°59’ tr + 
1730 3,220 38°47” 69°11’ + 
1736 4,742 36°50’ 68°52’ 


tion, 1932-88. Pp. 288. Illustrated. Secretary of tle 
State Board of Agriculture. 
Skrifter Om Svalbard Og Ishavet. No. 57, Geology : 
*Q=negative; tr=trace of nitrite; += positive nitrite “wee Quater 
test; ++= abundant nitrite formation. nary Oscillations of Level in Southeast-Greeniani. 
2 B. Issatchenko, ‘‘Sur la nitrification dans les mers.’? By THorotr Voor. Pp. 44. Illustrated. No. 61, /” 
Compt. Rend. Acad. Sci., 182: 185-186, 1926. ological Results of the Norwegian Scientific Expedit\"’ 
ea 38. A. Waksman, M. Hotchkiss and C. L. Carey. to East-Greenland. Pp. 40. Jacob Dybwad, Oslo. 
ae ‘‘Marine Bacteria and Their Réle in the Cycle of Life Tarpi, Caprraing P, Traité de Géodésie. Fascicule L 
os in the Sea. II. Bacteria Concerned in the Cycle of Nitro- Généralités sur la Géodésie. Pp. xxx+422. Fascicl 


—— gen in the Sea.’’ Biol. Bull., 65: 137-167, 1933. II, Astronomie Géodésique de Position. Pp. xi+#” 
a Al 4H. H. Gran, ‘‘Bacteria of the Ocean and Their Nu- 730. Gauthier-Villars, Paris. 
trition.’’ Naturen (Bergen), 27: 33, 1903. TowsE, ANNA B. and others. Health Stories. Book 


5 Waksman, Hotchkiss and Carey, loc. cit. Pp. 176. Illustrated. Scott, Foresman. $0.68. 
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